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ABSTRACT
We have obtained integrated and nuclear spectra, as well as U,B,R surface photometry, for a
representative sample of 196 nearby galaxies. These galaxies span the entire Hubble sequence in
morphological type, as well as a wide range of luminosities (MB = −14 to −22). Here we present
the spectrophotometry for these galaxies. The selection of the sample and the U,B,R surface
photometry is described in a companion paper (Paper I). Our goals for the project include
measuring the current star formation rates and metallicities of these galaxies, and elucidating
their star formation histories, as a function of luminosity and morphology. We thereby extend
the work of Kennicutt (1992a) to lower luminosity systems. We anticipate that our study will
be useful as a benchmark for studies of galaxies at high redshift.
We describe the observing, data reduction and calibration techniques, and demonstrate that
our spectrophotometry agrees well with that of Kennicutt (1992b). The spectra span the range
3550—7250A˚ at a resolution (FWHM) of ∼6A˚, and have an overall relative spectrophotometric
accuracy of ∼±6%. We present a spectrophotometric atlas of integrated and nuclear rest-frame
spectra, as well as tables of equivalent widths and synthetic colors. The atlas and tables of
measurements will be made available electronically.
We study the correlations of galaxy properties determined from the spectra and images. Our
findings include: (1) galaxies of a given morphological class display a wide range of continuum
shapes and emission line strengths if a broad range of luminosities are considered, (2) emission
line strengths tend to increase and continua tend to get bluer as the luminosity decreases,
and (3) the scatter on the general correlation between nuclear and integrated Hα emission line
strengths is large.
Subject headings: cosmology: galaxy population — galaxies: spectrophotometry (integrated/
nuclear) — galaxies: fundamental parameters — galaxies: nearby —
galaxies: ISM — galaxies: surveys, atlases
1. INTRODUCTION
With the advent of the current generation of very
large telescopes, galaxies are now routinely studied
at fainter magnitudes and higher redshifts than was
previously possible. A major difficulty with the in-
terpretation of these high-z spectroscopic data is the
lack of good comparison samples from the local uni-
verse. Distant galaxies subtend small angles on the
sky, comparable to spectrograph slit widths, and their
spectra tend to be integrated spectra. The same slits
sample only the nuclear regions of nearby galaxies. A
direct comparison of distant and nearby galaxy spec-
tra, therefore, is difficult.
In a pioneering effort, Kennicutt (1992a) obtained
integrated spectrophotometry for 90 galaxies span-
ning the entire Hubble sequence. This study contin-
ues to have broad application for the study of galaxy
spectral properties at both high and low redshift.
Kennicutt’s study, however, is limited to the bright-
est galaxies of each morphological type, and no uni-
form, multiple filter, surface photometry is available
for these galaxies. Also, only half of Kennicutt’s sam-
ple was observed at 5–7A˚ spectral resolution, the re-
maining half was observed at 15–20A˚ resolution. Kin-
ney et al. 1996, McQuade et al. 1995, and Storchi-
Bergmann et al. 1994, have constructed spectral en-
ergy distributions of samples of star-forming, quies-
cent and active galaxies that extend to the UV, and to
the X-ray and IR/radio (Schmitt et al. 1997). Their
apertures are smaller than Kennicutt’s, however, and
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their study is limited to the brightest galaxies.
The goal of our Nearby Field Galaxy Survey
(NFGS) is to significantly extend Kennicutt’s pio-
neering work. We have obtained integrated and nu-
clear spectroscopy, and U,B,R surface photometry,
for a sample of 196 galaxies in the nearby field. This
sample includes galaxies of all morphological types
and spans 8 magnitudes in luminosity. We include
galaxies from a broad range of local galaxy densi-
ties, attempting to avoid a bias towards any particu-
lar cosmic environment. Our use of the term “field”
thus corresponds to that of Koo & Kron (1992) and
Ellis (1997). We will use these observations to study
the emission and absorption line strengths, metallic-
ities, star formation rates and star formation histo-
ries, morphologies, structural parameters, and col-
ors of the sample galaxies. These data can be used
as an aid in understanding the spectra and imagery
of galaxies at larger distances, and in measuring the
changes in their properties over time. Furthermore,
our sample can be used as a benchmark for galaxy
evolution modeling and comparison with observations
of high redshift galaxies, as will result from future ob-
servations with large ground based telescopes and the
NGST (e.g. Kennicutt 1998).
In this second paper we present the integrated and
nuclear spectrophotometry. The 196 target galaxies
in this survey were objectively selected from the CfA
redshift catalog (CfA I, Huchra et al. 1983) to span a
large range of −14 to −22 in absolute B magnitude,
while sampling fairly the changing mix of morpholog-
ical types as a function of luminosity. For the details
of the galaxy selection, a discussion of the merits and
limitations of the sample, and for the U,B,R pho-
tometry, we refer to Jansen et al. (1999a; hereafter
Paper I). Detailed analysis of the complete data set
will be presented in future papers. The structure of
this paper is as follows. Section 2 deals with the
observing strategy, reduction and calibration of the
data. In section 3 we assess the data quality and
spectrophotometric errors. In section 4 we present
the primary data products (this section contains the
atlas of integrated and nuclear spectra). We conclude
with a short discussion (section 5). Notes on individ-
ual objects in the sample are collected in appendix A.
2. OBSERVATIONS AND DATA REDUCTION
2.1. Observations
The spectroscopic observations reported here were
made with the FAST spectrograph at the F.L. Whip-
ple Observatory’s 1.5 m Tillinghast telescope1. The
data were acquired during 41 predominantly moon-
less nights between 1995 March and 1997 March. The
“fig1.jpg”
Fig. 1 — An example of the geometry of the periodic scan used
to obtain an integrated spectrum for galaxy A10368+4811.
The slit is scanned over a distance equal to half the blue minor
axis optical diameter. Integrated spectra were extracted using
an objectively defined aperture of size 0.7D26 (the major axis
diameter at µB = 26 mag arcsec
−2) as determined from our
B-filter photometry. The ellipse drawn into the image was fit
to the B26 isophote. In this case, ∼80% of the light within
this isophote enters into the integrated spectrum, or 68% of
the total galaxian light.
vast majority of the observations were obtained dur-
ing transparent or photometric conditions, the re-
mainder through thin clouds.
The FAST spectrograph is equipped with a thinned
back-side illuminated Loral CCD with 2720×512,
15µm pixels. We used a 300 line mm−1 grating blazed
at 4750A˚ in first order and a 3′′ slit to obtain a spec-
tral coverage of ∼3940A˚ (centered at ∼5450A˚), at
a resolution of 6A˚ FWHM. The spatial resolution is
0.57′′ per pixel, although we usually binned the im-
ages on read-out either by 4 or by 8 pixels along the
slit to improve the signal-to-noise (S/N) ratio. The
unvignetted slit length is 3′. The FAST spectrograph
is described in Fabricant et al. (1998).
Our procedure for measuring the nuclear spectra
was to align the spectrograph slit with the major axis
of each galaxy, centering the slit on the nucleus. We
are then able to extract a spectrum from the desired
central portion of the galaxy. To reduce the overhead
due to the (at that time) manual rotation of the spec-
trograph we opted to bin the galaxy position angles
in bins of <20◦. For most galaxies, therefore, the
alignment is better than 10◦. Exposure times ranged
1The F.L. Whipple Observatory is operated by the Smithsonian Astrophysical Observatory, and is located on Mt. Hopkins in
Arizona.
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from 900 to 1800 s, and we typically binned the CCD
by 4 pixels in the spatial direction.
To obtain integrated spectra we used the telescope
drives to scan the spectrograph slit across the galaxy.
First, the slit was offset from the major axis by a
distance of 0.25 times the blue minor axis diameter,
Dmin, as listed in the UGC catalogue. Dmin loosely
corresponds to the diameter measured at µ
B
=26
mag arcsec−2 for most galaxies (Paper I). We then
scanned the slit back and forth across the face of
the galaxy over a total distance of 0.5Dmin, as in-
dicated in figure 1. The direction of the scan was
set at the galaxy’s minor axis position angle even if
the slit position angle was offset slightly from that
of the galaxy’s major axis. Backlash in the telescope
drives sometimes caused the scan to assume a slight
“S” shape, with a sideways offset of up to 5′′. By
programming the telescope control system appropri-
ately, we ensured that the slit made a minimum of 20
passes over the galaxy per exposure. We integrated
1200 to 1800 s per exposure with total exposure times
of 1800 to 7200 s. Here, we binned the CCD by 8 in
the spatial direction.
Three of the target galaxies have major axis blue
diameters that exceed the spectrograph slit length
(NGC 3279, IC 708, A12446+5155). For these galax-
ies the slit was rotated to the position angle of the
minor axis, and the scanning was performed over a
total distance of 0.5 times the major axis diameter.
The scan length was chosen to avoid degrading the
S/N by integrating for excessive amounts of time on
the parts of the galaxies with surface brightnesses be-
low the detection limit. As will be discussed in sec-
tion 2 we were able to reach to fainter surface bright-
nesses than we had estimated. We therefore use the
data along the slit to increase our sampling of the
faint outer parts of the galaxies.
During most nights we also observed flux standard
stars from Massey et al. (1988) to flux calibrate our
spectra. At least one of the well-observed secondary
standards BD+28◦4211 and Feige 34 was monitored
throughout these nights. For each standard star ob-
servation we rotated the spectrograph to align the
slit with the parallactic angle. In most cases we took
several exposures with the star at different locations
along the slit. The 3′′ slit is wide compared to the see-
ing FWHM. We observed additional standard stars
when their parallactic angles matched the current po-
sition angle of the slit. The importance of aligning the
slit with the parallactic angle for these exposures is
discussed by Filippenko (1982).
Before and after each object exposure we observed
a He-Ne-Ar lamp to provide wavelength reference
lines. At the beginning and end of each night we ob-
tained a series of twilight spectra and halogen lamp
spectra for flatfielding, as well as a series of bias
frames. At the end of each night and whenever bad
weather prevented observations we obtained dark ex-
posures.
In table 1 we give an overview of the sample and
observations. Columns (1) through (3) contain: the
galaxy numbers that we use internally, their com-
mon names (NGC, IC, or IAU anonymous notation),
and UGC catalog number (Nilson 1973), respectively.
Columns (4) and (5) list the numerical morphological
types and their translation onto the Hubble sequence,
as reclassified using our CCD imagery (Paper I). Col-
umn (6) gives the absolute B filter magnitude calcu-
lated directly from total apparent B filter magnitude
and the galaxy redshifts, assuming a simple Hubble
flow and H0=100 km s
−1 Mpc−1. The blue photo-
graphic major and minor axis diameters in columns
(7) and (8) are from the UGC; the diameter at the
µ
B
=26 mag arcsec−2 isophote in column (9) is from
Paper I. In column (10) we give the apertures for
the integrated spectra, first along the slit direction
and then the total scan length perpendicular to the
slit. Column (11) indicates what fraction of the to-
tal B-filter light is sampled in the integrated spec-
tra. Columns (12) and (13) list the position angles
of galaxy and spectrograph slit, respectively, mea-
sured from North through East. The galaxy posi-
tion angles are from the UGC, with the exception of
A12446+5155 (75 instead of 5◦) and A11336+5829
(171 instead of 9◦). Column (14) lists the available
data, where abbreviations “i”, “n”, “U”, “B”, and
“R” are used for integrated and nuclear spectra, and
U,B and R photometry, respectively. The final col-
umn contains references to the notes for the table
entries. We include data for two additional galaxies,
A01047+1625 and NGC 784, that are not part of the
statistical sample. In table 1 these galaxies are placed
within parentheses.
In order to compare our spectrophotometry with
Kennicutt’s (1992b), we reobserved nine of the galax-
ies in his sample with our observational strategy:
scans over 0.5Dmin(0.5Dmaj ) with the spectrograph
slit aligned to the position angle of the galaxy ma-
jor(minor) axis. Data for these galaxies is given in
table 2 in the same format as table 1.
2.2. Data reduction
The data were reduced within the IRAF environ-
ment, following standard techniques. The sequence
of steps is: (1) interpolation over bad columns, dead
and hot pixels, (2) bias subtraction, (3) dark current
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subtraction2 using a median of the dark exposures,
2This was important if the CCD had been UV-flooded recently; otherwise the dark current in a half hour exposure is less than
2 e−/pix.
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Table 1
Overview of the sample galaxies and observations.
ID Name UGC T Type MB Dmaj Dmin D26 aperture I/Itot PA PAslit data notes
# mag (′) (′) (′) (′) (◦) (◦)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
1 A00113+3037 130 −6 cE –18.77 0.45 0.35 1.22 0.85×0.18 0.68 (160) 170 i nUBR
2 A00289+0556 313 7 Sd –17.12 1.40 0.80 1.39 0.96×0.40 0.89 10 10 i nUBR
3 NGC 193 408 −3 S0– –20.25 1.70 1.60 3.07 2.01×0.80 0.74 55: 84 i nUBR
4 A00389-0159 439 1 Sa –19.81 1.20 1.20 1.54 1.08×0.60 0.84 170: 84,170 i nUBR
5 A00442+3224 484 3 Sb –19.59 2.80 0.80 3.18 2.18×0.40 0.74 25 20 i nUBR
6 A00510+1225 545 5 Sc –22.01 0.60 0.50 0.76 0.54×0.25 0.94 — 84 i nUBR 8,a
7 NGC 315 597 −5 E –21.48 3.00 2.50 4.09 2.53×1.25 0.87 40: 42 i nUBR b
8 A00570+1504 615 2 Sab –19.01 1.00 0.50 1.25 0.88×0.25 0.78 23 20 i nUBR
9 (A01047+1625) 685 10 Im –13.33 1.90 1.30 2.15 1.50×0.65 0.80 [120] 128 i nUBR
10 NGC 382 688 −5 E –19.07 0.25 0.25 0.93 0.18×0.13 0.74 — 107 i nUBR c
11 IC 1639 750 −6 cE –19.25 0.90 0.80 0.93 0.65×0.40 0.89 100: 107,128 i nUBR d
12 A01123-0046 793 5 Sc –20.25 0.70 0.45 0.97 0.68×0.23 0.73 [87] 84 i nUBR π
13 A01187-0048 892 1 Sa –19.88 2.10 2.10 2.10 1.44×1.05 0.83 125: 170,50 i nUBR
14 NGC 516 946 −2 S0 –17.60 1.50 0.50 2.25 1.54×0.25 0.80 44 42 i nUBR
15 A01300+1804 1104 10 Im –15.19 1.20 0.80 1.52 1.06×0.40 0.83 (5) 5 i nUBR
16 A01344+2838 1154 4 Sbc –19.82 0.90 0.80 0.93 0.66×0.40 0.87 — 84 i nUBR
17 A01346+0438 1155 4 Sbc –17.69 0.90 0.70 0.88 0.62×0.35 0.94 [166] 170,166 i nUBR
18 A01374+1539B 1176 10 Im –15.23 5.00 4.00 2.77 — — — – - - - - - 2,e
19 NGC 695 1315 5 Sc –21.00 0.50 0.45 1.07 0.75×0.23 0.74 [40] 50 i nUBR
20 (NGC 784) 1501 9 Sm –15.56 6.80 1.80 7.34 — — 0 – - -UBR 2,3
21 A02008+2350 1551 8 Sdm –18.63 3.00 1.50 3.43 2.41×0.75 0.66 (135) 128 i nUBR
22 IC 195 1555 0 S0/a –18.61 1.50 0.80 1.68 1.16×0.40 0.78 135 128 i nUBR
23 IC 197 1564 4 Sbc –19.49 1.00 0.50 1.18 0.83×0.25 0.65 55 53 i nUBR
24 IC 1776 1579 5 Sc –18.55 2.30 2.20 1.75 1.23×1.10 0.91 — 5,70 i nUBR
25 A02056+1444 1630 3 Sb –19.27 1.20 0.60 2.02 1.36×0.30 0.68 [43] 50 i nUBR
26 NGC 825 1636 1 Sa –18.53 2.50 1.10 2.26 1.57×0.55 0.90 53 53 i nUBR
27 NGC 927 1908 5 Sc –20.73 1.30 1.30 1.48 1.03×0.65 0.78 — 8 i nUBR f
28 A02257-0134 1945 8 Sdm –17.05 2.40 0.90 2.68 1.89×0.45 0.47 [12] 70,77 i nUBR
29 NGC 984 2059 1 Sa –19.61 3.00 2.00 2.38 1.79×1.00 0.90 120: 128 i nUBR
30 NGC 1029 2149 0 S0/a –18.85 1.60 0.50 2.04 1.41×0.25 0.81 70 84 i nUBR
31 A02464+1807 2296 −6 cE –21.76 0.90 0.90 — — — — 8 - - - - - 6
32 A02493-0122 2345 9 Sm –16.55 4.50 3.50 2.65 1.85×1.75 0.90 — 77 i nUBR 2,3,g
33 NGC 1298 2683 −7 E –20.02 1.20 1.10 1.60 1.17×0.55 — 70: 128,70 i nUBR
34 A03202-0205 2704 1 Sa –20.21 1.00 1.00 1.27 0.89×0.50 0.84 — 5 i nUBR
35 NGC 1552 3015 −2 S0 –19.93 2.00 1.50 2.69 1.66×0.75 0.75 110 110 i nUBR
36 NGC 2692 4675 1 Sa –18.99 1.40 0.40 2.46 1.62×0.20 0.70 165 170 i nUBR
37 A08567+5242 4713 3 Sb –20.93 1.90 1.30 2.02 1.33×0.65 0.83 177 170,135 i nUBR
38 A09045+3328 4787 8 Sdm –14.48 2.30 0.50 2.81 1.99×0.25 0.57 6 170 i nUBR
39 NGC 2780 4843 2 Sab –17.19 1.00 0.70 1.27 0.89×0.35 0.73 150 150 i nUBR
40 A09125+5303 4879 10 Im –15.90 2.50 1.50 3.10 2.17×0.75 0.73 85 80,85 i nUBR
41 NGC 2799 4909 9 Sm –17.42 2.10 0.50 2.48 1.74×0.25 0.75 125 112 i nUBR 9,h
42 NGC 2824 4933 −2 S0 –18.97 1.00 0.60 3.36 1.68×0.30 0.82 160 170 i nUBR i
43 NGC 2844 4971 1 Sa –17.47 1.90 0.90 2.39 1.64×0.45 0.84 13 10 i nUBR
44 NGC 3011 5259 0 S0/a –16.62 0.90 0.80 0.99 0.69×0.40 0.77 52 77 i nUBR 7,j
45 NGC 3009 5264 5 Sc –18.78 0.80 0.70 1.08 0.76×0.35 0.72 — 0 i nUBR
46 IC 2520 5335 15 ../Pec –16.82 0.70 0.60 1.18 0.83×0.30 0.84 — 0 i nUBR
47 A09557+4758 5354 9 Sm –17.19 2.30 1.30 2.90 1.80×0.65 0.77 75 77,80 i nUBR
48 NGC 3075 5360 5 Sc –18.78 1.20 0.80 1.90 1.32×0.40 0.75 135 145,135 i nUBR
49 A09579+0439 5378 3 Sb –18.42 1.80 0.80 1.56 1.10×0.40 0.89 103 111 i nUBR
50 NGC 3104 5414 10 Im –15.96 3.60 2.30 3.41 2.38×1.15 0.81 35 42 i nUBR 5,k
51 A10042+4716 5451 10 Im –15.17 1.60 0.80 2.33 1.63×0.40 0.71 103 112 i nUBR
52 NGC 3165 5512 10 Im –16.28 1.60 0.80 1.75 1.26×0.40 0.81 177 170 i nUBR
53 A10114+0716 5522 5 Sc –16.90 3.00 1.80 3.10 2.17×0.90 0.80 145 145 i nUBR
54 NGC 3179 5555 −2 S0 –20.08 2.00 0.50 2.16 1.52×0.25 0.86 48 53 i nUBR
55 A10171+3853 5577 9 Sm –17.38 1.00 0.80 1.28 0.90×0.40 0.70 100 100 i nUBR
56 NGC 3213 5590 4 Sbc –17.18 1.10 0.80 1.57 1.05×0.40 0.74 133 120 i nUBR
57 NGC 3264 5719 8 Sdm –16.87 3.50 1.50 3.37 2.30×0.75 0.77 177 170 i nUBR
58 NGC 3279 5741 5 Sc –17.32 2.80 0.35 4.00 2.80×0.49 0.63 152 77 i nUBR 1,m
59 A10321+4649 5744 5 Sc –18.19 0.45 0.40 0.92 0.64×0.20 0.71 110 120 i nUBR n
60 A10337+1358 5760 6 Scd –18.11 1.40 0.30 2.32 1.60×0.15 0.62 1 0,0,10 i nUBR
61 IC 2591 5763 4 Sbc –19.77 1.50 0.80 1.56 1.10×0.40 0.77 113 111 i nUBR
62 A10365+4812 5791 5 Sc –15.62 1.60 0.50 2.19 1.48×0.25 0.67 50: 53,50 i nUBR
63 A10368+4811 5798 5 Sc –16.70 1.00 0.22 2.00 1.36×0.11 0.68 45 46 i nUBR
64 NGC 3326 5799 3 Sb –20.07 0.70 0.60 1.14 0.80×0.30 0.77 43 40 i nUBR o
65 A10389+3859 5819 4 Sbc –20.44 1.60 0.35 2.17 1.46×0.18 0.75 120 120 i nUBR
66 A10431+3514 5870 1 Sa –17.50 1.10 1.10 1.33 0.93×0.55 0.86 130: 120 i nUBR
67 A10448+0731 5892 3 Sb –20.03 1.00 0.90 1.43 0.84×0.45 0.77 (140) 160 i nUBR
68 A10465+0711 5923 0 S0/a –14.21 0.90 0.40 1.71 1.16×0.20 0.70 173 170 i nUBR
69 A10504+0454 6003 0 S0/a –19.26 0.50 0.50 0.82 0.58×0.25 0.84 — 18 i nUBR
70 NGC 3454 6026 5 Sc –16.65 2.40 0.50 3.03 2.10×0.25 0.79 116 111 i nUBR
71 A10592+1652 6104 4 Sbc –17.73 1.50 0.40 1.94 1.36×0.20 0.63 50 42 i nUBR
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Table 1—Continued
ID Name UGC T Type MB Dmaj Dmin D26 aperture I/Itot PA PAslit data notes
# mag (′) (′) (′) (′) (◦) (◦)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
72 NGC 3499 6115 0 S0/a –17.06 0.80 0.70 1.03 0.71×0.35 0.82 — 46 i nUBR
73 NGC 3510 6126 7 Sd –15.68 4.20 0.90 4.11 2.87×0.45 0.83 163 170 i nUBR
74 A11017+3828W 6132W 15 BL Lac –21.39 0.80 0.60 0.68 0.56×0.30 0.64 (90) 90 i nUBR p
75 NGC 3522 6159 −3 S0– –17.14 1.20 0.70 2.13 1.50×0.35 0.76 117 111 i nUBR
76 A11040+5130 6162 5 Sc –18.53 2.50 1.20 3.10 2.14×0.60 0.78 88 90 i nUBR
77 IC 673 6200 1 Sa –18.74 2.00 0.80 2.74 1.84×0.40 0.89 165 170 i nUBR q
78 A11068+4705 6201 −3 S0– –19.83 0.70 0.50 1.25 0.87×0.25 0.82 110 112 i nUBR
79 A11072+1302 6206 5 Sc –20.67 0.90 0.50 1.03 0.72×0.25 0.67 18: 18 i nUBR
80 NGC 3605 6295 −3 S0– –15.42 1.20 0.60 3.18 2.02×0.30 0.76 17 10 i nUBR
81 A11142+1804 6296 5 Sc –15.32 1.30 0.40 2.17 1.49×0.20 0.62 166 165 i nUBR
82 NGC 3633 6351 1 Sa –18.20 1.20 0.40 1.75 1.16×0.20 0.80 72 77 i nUBR
83 IC 692 6438 −5 E –16.28 0.80 0.60 1.00 0.70×0.30 0.69 (125) 112,111 i nUBR
84 A11238+5401 6446 7 Sd –16.43 4.10 2.60 3.82 — — 10: – - -UBR 2,3
85 A11310+3254 6545 3 Sb –17.98 1.10 0.35 1.99 1.38×0.18 0.45 133 135 i nUBR
86 IC 708 6549 −7 E.. –20.68 1.40 0.90 2.10 1.40×0.95 0.75 175: 93 i nUBR 1
87 A11332+3536 6570 −3 S0– –17.17 1.20 0.60 1.61 1.12×0.30 — 123 111 i nUBR
88 A11336+5829 6575 5 Sc –16.73 2.20 0.40 2.90 1.96×0.20 0.83 171 14 i nUBR ψ
89 NGC 3795A 6616 6 Scd –17.31 3.00 2.40 2.78 1.92×1.20 0.76 80 77.5 i nUBR r
90 A11372+2012 6625 5 Sc –20.89 0.80 0.70 0.98 0.68×0.35 0.83 (55) 46 i nUBR
91 NGC 3795 6629 5 Sc –16.77 2.30 0.60 2.61 1.82×0.30 0.78 53 42 i nUBR
92 A11378+2840 6637 −3 S0– –16.88 0.90 0.40 1.16 0.81×0.20 0.65 72 77 i nUBR
93 A11392+1615 6655 −2 S0 –14.11 0.50 0.30 1.16 0.83×0.15 0.67 20 20 i nUBR s
94 NGC 3846 6706 9 Sm –17.51 2.10 1.80 2.20 1.54×0.90 0.81 40 40 i n -BR
95 NGC 3850 6733 5 Sc –17.04 2.20 1.00 2.92 — — 130 130 - n - - -
96 A11476+4220 6805 −2 S0 –15.91 0.35 0.25 0.89 0.62×0.13 0.81 105 120 i nUBR
97 NGC 3913 6813 7 Sd –17.40 3.00 2.80 3.02 — — [165] 156 - nUBR t
98 IC746 6898 3 Sb –18.88 1.30 0.35 1.85 1.29×0.18 0.97 169 160 i nUBR
99 A11531+0132 6903 5 Sc –18.17 2.50 2.20 2.59 — — (150) 156 - nUBR
100 NGC 3978 6910 4 Sbc –21.51 1.70 1.60 1.81 1.24×0.80 0.86 90: 93 i nUBR
101 A11547+4933 6930 5 Sc –17.45 4.50 4.30 3.64 — — — 130 - nUBR 3,4
102 A11547+5813 6931 9 Sm –16.34 1.70 1.10 1.62 1.13×0.55 0.76 (80) 80 i nUBR
103 NGC 4034 7006 5 Sc –17.78 1.80 1.30 1.91 1.35×0.65 0.58 5 5 i nUBR 4
104 A11592+6237 7009 10 Im –16.37 1.70 0.50 2.07 1.45×0.25 0.88 175 170 i nUBR
105 A12001+6439 7020A −2 S0 –16.91 1.20 0.60 1.40 1.01×0.30 0.75 100 100 i nUBR u
106 NGC 4117 7112 −2 S0 –16.61 2.50 0.90 2.33 1.64×0.45 0.91 18 14 i nUBR
107 NGC 4120 7121 5 Sc –17.90 1.80 0.40 2.83 2.07×0.20 0.65 166 165 i nUBR
108 A12064+4201 7129 2 Sab –16.33 1.30 0.80 1.89 1.32×0.40 0.69 75 80 i nUBR
109 NGC 4141 7147 5 Sc –18.36 1.40 0.90 1.95 0.98×0.45 0.78 (75) 77.5 i nUBR
110 NGC 4159 7174 8 Sdm –17.42 1.50 0.60 1.94 1.40×0.30 0.82 35 40 i nUBR
111 NGC 4204 7261 8 Sdm –16.38 4.70 4.70 3.75 — — 140: – - -UBR 2,3
112 NGC 4238 7308 5 Sc –18.25 1.80 0.45 2.34 1.62×0.23 0.68 36 35 i nUBR
113 NGC 4248 7335 8 Sdm –15.59 3.20 1.30 3.68 2.58×0.65 0.78 108 111 i nUBR 11
114 A12167+4938 7358 5 Sc –18.67 1.70 0.50 2.04 1.19×0.25 0.95 37 40 i n - - -
115 NGC 4272 7378 −3 S0– –20.50 1.00 0.90 1.78 — — — 130 - n - - -
116 NGC 4288 7399 9 Sm –15.68 3.00 1.80 2.82 1.98×0.90 0.81 130 130 i nUBR v
117 NGC 4308 7426 −2 S0 –14.44 0.80 0.70 1.11 0.78×0.35 0.80 — 90 i nUBR
118 A12195+3222 7428 8 Sdm –17.07 1.30 1.20 1.85 — — — 130 - n - - -
119 A12195+7535 · · · −6 cE –21.16 0.42 0.40 0.38 0.25×0.20 0.87 0 93 i nUBR 8,w
120 A12263+4331 7608 10 Im –15.12 4.00 3.50 2.77 — — (63) – - -UBR 2,3,x
121 A12295+4007 7678 7 Sd –15.32 1.60 1.00 1.75 1.22×0.50 0.82 88 88 i nUBR
122 A12300+4259 7690 8 Sdm –15.61 2.30 1.80 2.40 1.67×0.90 0.75 [20] 5 i nUBR
123 A12304+3754 7699 7 Sd –15.35 4.00 1.10 4.29 2.97×0.55 0.68 38 46,40 i nUBR
124 NGC 4509 7704 9 Sm –16.01 1.00 0.60 1.30 0.92×0.30 0.79 32 42 i nUBR
125 A12331+7230 7761 3 Sb –19.67 0.70 0.50 1.06 0.74×0.25 0.81 (100) 111 i nUBR
126 A12446+5155 7950 10 Im –15.77 1.80 1.30 2.85 1.80×0.93 0.72 [75] 170 i nUBR 1
127 NGC 4758 8014 4 Sbc –17.64 3.00 0.80 3.96 2.77×0.40 0.72 160 160 i nUBR
128 NGC 4795 8037 1 Sa –19.46 2.10 1.80 2.54 1.77×0.90 0.84 115 121 i nUBR
129 NGC 4807 8049 −1 S0+ –19.71 0.80 0.60 1.33 0.93×0.30 0.78 — 0,6 i nUBR
130 NGC 4841B 8073 −5 E –19.39 1.00 1.00 0.99 — — — 156 - nUBR y
131 NGC 4926 8142 −3 S0– –20.47 1.10 1.00 1.63 1.13×0.50 0.80 — 67,40 i nUBR
132 NGC 4961 8185 4 Sbc –18.57 1.60 1.10 1.84 — — 100 88 - n -BR
133 A13065+5420 8231 3 Sb –17.74 1.60 0.50 1.96 1.39×0.25 0.73 78 67 i nUBR
134 IC 4213 8280 6 Scd –16.03 2.70 0.50 3.28 2.30×0.25 0.79 174 170 i nUBR
135 A13194+4232 8400 6 Scd –18.31 0.80 0.70 1.02 0.72×0.35 0.84 (44) 42 i nUBR
136 NGC 5117 8411 5 Sc –17.95 2.20 1.00 2.27 — — 154 156 - n - - -
137 NGC 5173 8468 −5 E –18.58 1.00 1.00 1.63 1.15×0.50 0.82 — 90 i nUBR
138 A13281+3153 8498 2 Sab –20.43 2.80 0.90 2.95 2.01×0.45 0.57 3 6 i nUBR
139 NGC 5208 8519 −2 S0 –20.19 1.60 0.60 2.45 1.69×0.30 0.78 162 159 i nUBR
140 NGC 5230 8573 5 Sc –21.06 2.10 1.80 2.26 1.58×0.90 0.77 — 35 i nUBR
141 A13361+3323 8630 9 Sm –17.82 1.70 0.50 2.16 1.51×0.25 0.70 [95] 111 i nUBR
142 NGC 5267 8655 3 Sb –19.88 1.40 0.50 2.03 1.44×0.25 0.72 56 53 i nUBR
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ID Name UGC T Type MB Dmaj Dmin D26 aperture I/Itot PA PAslit data notes
# mag (′) (′) (′) (′) (◦) (◦)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
143 A13422+3526 8693 4 Sbc –17.67 1.30 0.40 1.98 1.38×0.20 0.72 167 165 i nUBR
144 NGC 5338 8800 −2 S0 –15.42 2.30 1.30 2.44 1.68×0.65 0.84 97 111 i nUBR
145 NGC 5356 8831 3 Sb –18.00 3.00 0.80 4.35 2.74×0.40 0.71 15 6 i nUBR
146 A13550+4613 8876 0 S0/a –17.67 0.90 0.25 1.81 1.29×0.13 0.80 27 30 i nUBR
147 NGC 5407 8930 −2 S0 –19.56 1.40 1.00 1.85 1.19×0.50 0.84 (100) 112 i nUBR
148 NGC 5425 8933 5 Sc –17.76 1.90 0.45 2.39 1.69×0.23 0.70 127 121 i nUBR
149 A14016+3559 8984 −2 S0 –18.76 1.30 0.30 2.05 0.91×0.15 0.87 35 35 i nUBR
150 NGC 5470 9020 3 Sb –16.50 2.60 0.40 3.86 — — 63 63 - nUBR
151 NGC 5491 9072A 5 Sc –20.01 1.60 1.00 1.92 1.34×0.50 0.83 78 80 i nUBR
152 NGC 5532 9137 −2 S0 –21.37 1.60 1.60 2.69 1.92×0.80 0.75 148 144 i nUBR
153 NGC 5541 9139 5 Sc –20.58 0.90 0.70 1.23 0.86×0.35 0.88 [4] 5 i nUBR z
154 NGC 5596 9208 −2 S0 –18.23 1.20 0.90 1.25 0.88×0.45 0.87 100 93 i nUBR α
155 NGC 5608 9219 9 Sm –15.76 3.00 1.70 2.41 1.66×0.85 0.84 95 111 i nUBR
156 A14305+1149 9356 5 Sc –17.89 1.60 0.80 1.63 1.15×0.40 0.76 105 112 i nUBR
157 NGC 5684 9402 −2 S0 –19.56 1.90 1.60 2.17 1.52×0.80 0.81 (105) 100,105 i nUBR
158 NGC 5762 9535 1 Sa –17.75 2.00 1.50 2.25 1.57×0.75 0.82 140: 140 i nUBR
159 A14489+3547 9560 15 Pec –16.23 0.80 0.25 1.40 0.98×0.13 0.85 65: 53 i nUBR 9,β
160 A14492+3545 9562 15 Pec –16.64 1.10 1.10 1.15 0.81×0.55 0.72 [30] 30 i nUBR 9,χ
161 IC 1066 9573 2 Sab –17.59 1.40 0.80 1.87 1.36×0.40 0.78 70 77 i nUBR
162 A14594+4454 9660 5 Sc –15.62 0.80 0.35 1.57 1.05×0.18 0.87 [83] 80 i nUBR
163 A15016+1037 · · · −6 cE –20.40 0.20 0.20 0.58 0.45×0.10 0.84 — 70 i nUBR 8,δ
164 IC 1100 9729 6 Scd –20.00 1.00 0.70 1.33 0.93×0.35 0.78 [60] 77 i nUBR
165 NGC 5874 9736 4 Sbc –19.12 2.60 1.70 2.51 1.82×0.85 0.77 53 53 i nUBR
166 NGC 5875A 9741 5 Sc –17.80 0.45 0.40 1.24 0.32×0.20 0.61 100: 100 i nUBR ǫ
167 NGC 5888 9771 3 Sb –20.64 1.50 0.90 1.70 1.03×0.45 0.82 158 170 i nUBR
168 IC 1124 9869 2 Sab –19.15 0.90 0.40 1.23 0.87×0.20 0.78 80 77,80 i nUBR
169 NGC 5940 9876 2 Sab –20.55 0.80 0.80 1.00 0.69×0.40 0.76 — 90 i nUBR 8,η
170 A15314+6744 9896 5 Sc –19.78 1.60 1.20 1.46 1.03×0.60 0.68 (10) 170 i n -BR
171 NGC 5993 10007 3 Sb –20.93 1.20 0.90 1.68 1.16×0.45 0.79 140 140 i nUBR 10
172 IC 1141 10051 0 S0/a –18.62 0.50 0.45 0.83 0.35×0.23 0.85 95: 105,95 i nUBR
173 IC 1144 10069 0 S0/a –20.64 0.70 0.50 1.16 0.49×0.25 0.72 100 100 i nUBR γ
174 NGC 6007 10079 4 Sbc –21.11 1.70 1.20 1.68 1.17×0.60 0.81 65 77 i nUBR
175 A15523+1645 10086 5 Sc –17.13 0.70 0.20 1.29 0.86×0.10 0.85 [177] 170 i nUBR κ
176 A15542+4800 10097 −2 S0 –20.34 1.30 1.10 2.20 0.91×0.55 0.69 130 144,130 i nUBR
177 NGC 6020 10100 −7 E.. –19.65 1.40 1.00 2.21 1.50×0.50 0.79 (140) 144 i nUBR
178 NGC 6123 10333 0 S0/a –18.50 0.80 0.20 1.62 1.10×0.10 0.71 4 4 i n -BR
179 NGC 6131 10356 5 Sc –19.75 1.10 1.10 1.71 0.77×0.55 0.67 — 53 i nUBR
180 NGC 6185 10444 1 Sa –21.33 1.20 0.80 2.30 1.61×0.40 0.71 0 170 i nUBR
181 NGC 7077 11755 0 S0/a –16.17 0.60 0.60 1.11 0.77×0.30 0.80 — 8 i nUBR λ
182 NGC 7194 11888 −7 E.. –20.86 1.30 0.90 2.43 1.70×0.45 0.73 (20) 10 i nUBR
183 A22306+0750 12074 5 Sc –17.34 0.60 0.40 1.03 0.72×0.20 0.76 145: 150,145 i nUBR µ
184 NGC 7328 12118 2 Sab –18.53 2.10 0.70 2.44 1.71×0.35 0.78 88 90 i nUBR
185 NGC 7360 12167 −5 E –18.80 0.70 0.30 1.65 1.16×0.15 0.62 153 150 i nUBR
186 A22426+0610 12178 8 Sdm –18.78 3.30 1.70 4.07 2.47×0.85 0.55 10 8,20 i nUBR 6
187 A22551+1931N 12265N −2 S0 –18.13 0.20 0.15 0.76 0.53×0.08 0.69 90*45 90 i nUBR
188 NGC 7436 12269 −5 E.. –21.14 2.00 2.00 2.67 1.88×1.00 0.77 — 75 i nUBR
189 NGC 7460 12312 3 Sb –19.21 1.10 1.00 1.90 1.34×0.50 0.69 — 84 i nUBR
190 NGC 7537 12442 4 Sbc –18.39 2.10 0.50 2.86 1.91×0.25 0.76 79 75 i nUBR
191 NGC 7548 12455 −2 S0 –20.28 1.00 0.80 1.57 1.10×0.40 0.70 15: 10 i nUBR
192 A23176+1541 12519 7 Sd –18.79 1.40 0.40 1.91 1.35×0.20 0.73 158 150 i nUBR
193 NGC 7620 12520 6 Scd –21.16 1.30 1.20 1.31 0.92×0.60 0.89 — 107 i nUBR ν
194 A23264+1703 12620 −2 S0 –20.71 1.40 1.20 2.22 1.54×0.60 0.80 — 84 i nUBR 10
195 IC 1504 12734 3 Sb –19.85 1.90 0.50 2.48 1.69×0.25 0.94 94 90 i nUBR
196 NGC 7752 12779 7 Sd,pec –18.99 0.45 0.20 1.56 1.07×0.10 0.59 [113] 107 i nUBR 9,ω
197 A23514+2813 12835 −5 E –20.02 1.10 0.80 1.67 1.16×0.40 0.78 0 170 i nUBR φ
198 A23542+1633 12856 10 Im –17.11 2.60 0.90 2.49 1.75×0.45 0.87 [12] 8 i nUBR
Note.—(1) slit aligned with minor axis; (2) too faint for spectra; (3) too extended for spectra; (4) too faint for scans; (5) no nucleus;
(6) star superposed; (7) starburst nucleus; (8) Seyfert I nucleus; (9) Strongly interacting or merging galaxies; (10) double nucleus or
merger remnant; (11) scanning inaccurate due to strong winds.
Notes on individual galaxies. — (a) I ZW1, type in zcat is -6; (b) HO 29A; (c) member of NGC 383 group; (d) Mrk 562; (e) DDO 13;
(f) Mrk 593; (g) DDO 30; (h) VV 50, ARP 283; interacting pair with NGC 2798; (i) Mrk 394; (j) Mrk 409; (k) VV 119; (m) IC 622;
(n) Mrk 146; (o) AKN 251; (p) Mrk 421; BL Lac object; (q) named IC 678 in zcat; (r) named A1136+5833 in zcat; (s) AKN 311,
Holmberg 275; (t) IC 740; (u) Mrk 195; (v) DDO 119; (w) Mrk 205; seen through the disk of NGC 4319; (x) D 129; (y) fainter of
the two, north of NGC4841A; (z) AKN 444; (α) Mrk 470; (β) II ZW70, VV 324; interacting pair with A14492+3545; (χ) II ZW71,
VV 324; interacting pair with A14489+3547; (δ) Mrk 841; (ǫ) named A1507+5229 in zcat; (η) Mrk 9030; (γ) Mrk 491; (κ) AKN 489;
(λ) AKN 549; (µ) II ZW181, AKN 558; (ν) Mrk 321; (ω) AKN 585, IV ZW165, VV 5; companion of NGC7753; (φ) named NGC 7777
in zcat; (π) type in zcat is -6; (ψ) PA is listed incorrectly in the UGC as 9◦.
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(4) flat fielding, correcting for the pixel-to-pixel vari-
ations with halogen lamp flats and for illumination
variations with twilight flats, and (5) wavelength cal-
ibration and subsequent resampling of the data on a
linear wavelength grid. For one run, due to a prob-
lem with the CCD preamplifier, the bias level was
corrected as a function of the signal level in the pre-
viously read-out pixels, using an empirical model of
the preamplifier behavior.
We removed cosmic ray hits as follows. Because we
binned the CCD on a fairly coarse grid in the spa-
tial direction, the profile of a cosmic ray hit tends to
become more symmetric and the signal is diluted by
summing with unaffected pixels. Prior to the wave-
length calibration step, we used a (non-IRAF) rou-
tine to automatically flag and remove ∼95% of the
cosmic ray hits by fitting a data model and using a
rejection criterion based on the relative signal levels
in the data and model, and on the CCD parameters.
The remaining cosmic ray hits were flagged manually
and were subsequently removed by interpolation.
EXTRACTION OF ONE-DIMENSIONAL SPECTRA
We extracted nuclear and integrated spectra from
the processed pointed and scanned exposures using
objectively defined apertures. In general, the peak
of the galaxian light distribution was used to trace
the extraction aperture, but occasionally, a star in
the (scanned) aperture was used. For the nuclear
spectra, we used a fixed aperture, 6.84′′ along the slit
centered on the 3 brightest pixels in the portion of the
spectrum between 5100–5600A˚. The second aperture
dimension, the slit width, was always 3′′. We assigned
fractional pixel values if the aperture did not include
an entire pixel.
Because the S/N at low surface brightness was bet-
ter than anticipated, for our integrated spectra we
use an aperture 0.7 times the major axis diameter
at µ
B
= 26.0 mag arcsec−2 (as determined from our
B-filter photometry, Paper I) rather than 0.5D26
(cf. section 2.1). We thereby better sample the to-
tal galaxian light distribution. For asymmetric pro-
files the center of the aperture is offset from the peak
of the galaxy surface brightness. We computed errors
for the nuclear and integrated galaxy spectra by sum-
ming the contributions of read noise and shot noise
in quadrature.
For the flux standard star exposures we defined
apertures interactively and conservatively to contain
all the stellar light. Again we traced the peak of
the light as a function of wavelength. If multiple ex-
posures along the slit were available, the extracted
spectra were summed.
A few of the two-dimensional galaxy exposures
were contaminated by the spectra of foreground stars.
If the contamination occurred within the extraction
aperture, the affected part was excluded from sum-
mation into the final one-dimensional spectra.
SAMPLED FRACTION OF THE GALAXIAN LIGHT
Using our imagery, we measured the fraction of the
galaxian light we include in the integrated spectra,
and the dependence of this fraction on morphological
type and luminosity. Our integrated spectra include
52–97% of the light enclosed within the B26 isophote.
The average is 82% with an RMS scatter of ±6.4%.
They include 76% of the total B light, with an RMS
scatter of ±8%.
Because later type galaxies tend to have somewhat
lower surface brightnesses than early type galaxies,
one might expect a trend with morphological type.
Although 18 out of 21 galaxies for which we sample
less than 75% of the light within B26 are of type Sc
or later, no clear trend is visible as a function of type
for the bulk of the sample. The sampled fraction also
does not depend strongly on galaxy color or absolute
magnitude.
The nuclear spectra include on average 10% of the
light enclosed within the B26 isophote, ranging from
0.4–72% and with an RMS scatter of±11%. For these
small nuclear extraction apertures the sampled frac-
tion depends on the radial light profile.
2.3. Flux calibration, de-redshifting and
normalization
The extracted spectra were flux calibrated on a rel-
ative flux scale using flux standard stars from the
sample of Massey et al. (1988). Cubic spline sensi-
tivity functions of 21st order were fit interactively for
each of the standard star observations. The sensi-
tivity function (SF) relates the measured intensity to
the (calibrated) flux density (in ergs s−1 cm−2 A˚−1) as
a function of wavelength, after removing atmospheric
extinction. SFs for individual observations were offset
to match the observations obtained during the most
transparent photometric conditions.
Individual SF zeropoints for photometric observa-
tions match to ∼0.05 mag. As the combined through-
put of telescope, spectrograph and atmosphere drops
sharply below 3700A˚, the derived SF is not reliable
below ∼3600A˚. The spectrophotometric errors also
increase longwards of 7100A˚. Most flux standards are
much bluer than a typical galaxy so we also observed
red standards, e.g. Cyg OB2#9. SFs derived for blue
and red standards differ systematically due to second
order contamination (see section 3.1).
After fitting an initial solution for the SF using
a KPNO standard atmospheric extinction curve, we
attempted to measure the atmospheric extinction
curve, and to subsequently refit the combined SF.
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Table 2
Overview of observations of galaxies from the sample of Kennicutt.
ID Name UGC T Type MB Dmaj Dmin D26 aperture I/Itot PA PAslit data notes
# mag (′) (′) (′) (′) (◦) (◦)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
901 NGC 1569 3056 10 Sm/Im –15.5 3.30 2.00 — 2.00×1.00 — 120 128 i - - - - a
902 NGC 2798 4905 1 Sap –18.3 2.80 0.90 — 1.65×0.95 — 160 77,80 i n - - - 1,2,6
903 NGC 4485 7648 10 Sm/Im –17.7 3.00 2.50 — 1.50×1.50 — 15 112 i - - - - 1,2,5
904 NGC 5548 9149 0 S0/a –20.6 1.70 1.50 — 1.00×0.75 — 110 112 i - - - - 3,b
905 NGC 6052 10182 9 Smp –20.2 0.80 0.55 — 0.75×0.28 — — 80 i - - - - 5,c
906 NGC 6181 10439 5 Sc –20.1 2.50 1.00 — 1.50×0.50 — 175 170 i - - - -
907 NGC 6240 10592 11 I0p –20.4 2.20 0.90 — 0.75×0.45 — 20 20 i n - - - d
908 NGC 6643 11218 5 Sc –20.1 4.00 1.90 — 2.00×1.50 — 38 109 i n - - - 1
909 NGC 6764 11407 3 SBb –19.4 2.30 1.40 — 0.70×0.70 — 62 62,67 i n - - - 4
Note.—(1) slit aligned with minor axis; (2) starburst nucleus; (3) Seyfert I nucleus; (4) Seyfert II nucleus; (5) Strongly interacting
or merging galaxies; (6) double nucleus or merger remnant.
Notes on individual galaxies. — (a) VII ZW16; high Galactic foreground extinction; (b) observed during bright sky conditions; (c)
Mrk 297; (d) VV 617.
The accuracy of this extinction measurement is lim-
ited by the number of available standard star obser-
vations, but we determined that the actual extinction
curve does not deviate from the KPNO standard one
by more than 0.07 mag airmass−1 at any wavelength
between 3700 and 7100A˚. We adopt the SF fitted us-
ing the KPNO standard extinction curve.
Redshifts were measured for each galaxy
by either averaging emission line redshifts
([Oii]λ3727, [Oiii]λλ4959,5007, Hα, [Nii]λ6584, and
[Sii]λλ6718,6731), or by cross-correlating the galaxy
spectra with a composite stellar template spectrum.
The stellar template was constructed from several K
and G star spectra of various metallicities, observed
for this purpose. Using these redshifts the calibrated
spectra were shifted to rest frame wavelengths.
The rest frame spectra were normalized to the av-
erage flux in a 50A˚ interval centered at 5500A˚ and
subsequently resampled on a uniform wavelength grid
spanning the range 3250–7500A˚ at ∼1.36A˚/pixel.
Pixel values outside the actual data range are set
to zero. The pixel scale matches the scale in the
rest-frame spectrum of the highest redshift galaxy in
our sample, and the wavelength range accommodates
the extremes in our data. Since the S/N ratio below
3600A˚ tends to be low and the number of galaxies
with data redward of 7200A˚ is small, we will restrict
the spectra plotted in section 4 to this smaller range.
2.4. Measurement of spectroscopic indices
Equivalent widths (EWs) and fluxes of [Oii]λ3727,
Hδ, Hβ, [Oiii]λ4959, [Oiii]λ5007, He i λ5876,
[Oi]λ6300, Hα, [Nii]λ6548, [Nii]λ6584, [Sii]λ6718,
and [Sii]λ6731 were measured in both the nuclear and
integrated spectra of the emission line galaxies. We
used SPLOT within IRAF to interactively define the
bandpasses and measure the EWs and fluxes. Our
spectral resolution is sufficient to separate the nitro-
gen lines from Hα, except where Hα is broadened
(Sy i). Measurement uncertainties are dominated by
the errors in the sky subtraction and cosmic ray resid-
uals (see below) but shot noise and in some cases
the uncertainty in the continuum level become im-
portant in the fainter lines as well. Typical errors are
±3%–10% for strong emission lines rising to ±30%
for EWs smaller than 2A˚. A much larger number of
emission and absorption lines, as well as several con-
tinuum indices, and synthetic broadband magnitudes
and colors, were measured using an automated rou-
tine and fixed bandpass/filter definitions. Except for
the few galaxies with broadened Balmer lines, the
manual and automated measurements of Hα agree to
∼±10%. We present here only the manually mea-
sured emission line EWs and fluxes which we believe
are more accurate as well as the synthetic broadband
filter colors.
10 SPECTROPHOTOMETRY OF NEARBY FIELD GALAXIES
3. SPECTROPHOTOMETRIC ACCURACY
3.1. Evaluation of the individual sources of error
The spectrophotometric accuracy can be estimated
by adding individual contributions to the total error
in quadrature. The main sources of error can be di-
vided into those that affect the spectral shape and
those that affect only small ranges in wavelength.
The first category contains: (1) the fitting of the
SF, (2) the published standard star fluxes, (3) the
adopted atmospheric extinction curve, (4) contam-
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Fig. 2 — A measurement of the amount of second order UV light falling onto the red part of the spectra on the CCD, using
observations with and without a WG 360 order-blocking filter, for a) the extremely blue stellar spectrum of BD+28◦4211, and b)
for the highly reddened spectrum of Cyg OB2#9. In the latter case, the slow increase of the ratio with wavelength reflects the
decreasing efficiency of the anti-reflection coating on the filter. Second-order light becomes noticeable only redward of 6800A˚. The
spectrophotometric error introduced into the galaxy spectra will not exceed 5%, 3.5% and 3% at 7250A˚ for galaxies of type Im, Sab
and E, respectively.
ination of the red part of the spectrum by second or-
der blue light, and (5) for the nuclear spectra, the
slight misalignment of the CCD with the dispersion
axis in combination with the coarse spatial sampling.
The second category contains: (1) the flatfielding, (2)
the wavelength calibration, (3) the subtraction of the
sky background and (4) residuals due to cosmic ray
hits. We discuss each of these sources of error in turn.
The error in the fit of the SF is estimated using
the residuals of individual standard stars from the
mean calibration. These residuals are dominated by
systematic differences in the SF fitted to the differ-
ent stars, and range from ±2 to 5%. Standard star
fluxes, summed in 50A˚ bandpasses, are tabulated
in Massey et al. (1988) and are accurate to better
than ∼±3%, based on a comparison between mea-
surements for stars observed by both Stone (1977)
and Oke (1974). Considering this 3% uncertainty, we
find that errors in our SF fits are likely to be less than
±2%.
Application of the KPNO atmospheric extinc-
tion curve to correct our data introduces a wave-
length dependent error into the fitted SF and, hence,
an error in the continuum slope of the spectra. The
best fit solutions for the actual extinction curves scat-
ter around the KPNO curve with ±10% slope differ-
ences. Assuming that this scatter is a valid measure
of the error in the adopted extinction curve and given
that most galaxies were observed at low airmasses
(the median airmass A.M. = 1.1 ± 0.1; 95.5% of the
spectra were observed at A.M. < 1.42), we expect
the error in the continuum slope to be ∼<1.2% in the
interval 4500–6200A˚ and < 4.2% at any wavelength.
Given the large spectral coverage, we expect the
red part of the spectra to be contaminated by sec-
ond order blue light. To assess this source of error,
we observed a very red (Cyg OB2#9, B−V=1.93)
and very blue (BD+28◦4211, B−V=−0.34) star both
with and without a WG 360 order-blocking filter.
The result is shown in figure 2. The intensities
were integrated over 125A˚ bandpasses and the spec-
tra taken with the WG 360 filter inserted have been
scaled to the average level of the reference spectra
(taken without the filter) in a 1000A˚ interval cen-
tered on 5500A˚ (where no second order light will be
detected and filter throughput differences are mini-
mal).
The second order contamination turns out to be
small. We use the ratio of the spectra of Cyg OB2#9
with and without the order-blocking filter to measure
the decreasing efficiency of the antireflection coat-
ing on the order-blocking filter towards the red, since
Cyg OB2#9 has no blue light to produce second or-
der contamination. Making this small correction (3%
at 7250A˚), we find that second-order contamination
in the BD+28◦4211 spectrum is detectable redward
of 6800A˚, rising to ∼10% at 7250A˚.
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We chose not to use the WG 360 filter for the
galaxy observations because it renders spectroscopy
blueward of 4000A˚ impossible. The only strong line
in the near-UV, [Oii]λ3727, will appear at 7454A˚,
i.e. outside the wavelength range covered for all
but 5 galaxies. Of the features in the red part
of the spectrum, only the EWs of the redshifted
[Sii]λλ6717,6731 lines may be underestimated by up
to 3% due to the superposition of second-order UV
light. On larger wavelength scales, given the mis-
match of the galaxy colors and the colors of the flux
standard stars used in the fitting of the SF, the con-
tribution of second-order light to the red part of the
spectra is expected to be ∼0.47, 0.34 and 0.31 times
that measured for BD+28◦4211 for galaxies of type
Im, Sab and E, respectively; the corresponding errors
in the spectrophotometry will not exceed 5%, 3.5%
and 3% at 7250A˚.
In the case of the nuclear spectra, the misalign-
ment of the CCD with the dispersion axis in-
troduces an error in the spectrophotometry on large
scales due to interpolation errors. Addition of frac-
tional pixels derived from the aperture intersection
with a pixel will not exactly represent the light within
the aperture. The magnitude of this error depends on
the light profile. In the scanned spectra errors of this
type are negligible, as the apertures are much larger
than the pixel size and the overall intensity level at
the edges of the apertures is very low compared to the
integrated intensity. Our tests indicate that typical
errors in the nuclear spectrophotometry are ±1–2%
over wavelength ranges of about 1000A˚. In the worst
cases (highly compact nuclei where the center falls
between two pixels or galaxies with small scale struc-
ture in their central regions) errors of up to ±5% are
possible.
Flatfielding errors vary with wavelength and
from observing run to run depending on the quality
of the CCD’s UV flood. The flatfield variations are
largest in the far blue (shortward of ∼4000A˚ for the
March 1995 run, ∼3750A˚ for all other runs). Red-
ward of ∼6900A˚ the errors increase due to the onset
of fringing. Differences between flatfields taken on
different nights within a run are small (∼<1.5% at any
wavelength, typically ±0.5% in the 3750–6900A˚ in-
terval). The contribution of the read noise to the
error in the flatfielding is negligible.
Errors in the wavelength calibration introduce
small errors in the inferred flux densities on scales
comparable to the distance between individual cali-
bration lines. Errors in the dispersion solution range
from 0.25A˚ in the blue (where the calibration lines
are weaker and blended) to 0.10A˚ in the red. These
dispersion errors produce spectrophotometric errors
of at most ±1.7%.
Sky subtraction errors dominate the total error
at small scales, especially for galaxies with Dmaj ∼>
2.5′. Following sky subtraction, the noise increases
by ∼3% in the nuclear spectra and 10% in the inte-
grated spectra. The larger contribution for the inte-
grated spectra arises from their coarser spatial bin-
ning, with fewer pixels available to establish the sky
level. Large galaxies also leave fewer pixels to mea-
sure the sky level.
Cosmic ray residuals introduce large errors in
the extracted spectra only near emission lines, where
the steepness of the local background renders a clean
fit difficult. Residuals in continuum or sky portions
in the spectra are smaller than ±1% of the local back-
ground. Where we have multiple exposures and large
extraction apertures (integrated spectra, flux stan-
dards) errors are smaller than ±0.4%. For the nu-
clear spectra, errors may be as large as ±10% per
extracted pixel, worst case.
Combining the above contributions to the errors in
quadrature, we can estimate the spectrophotometric
accuracy at small and at large scales. Over scales of a
few to several tens of A˚ the expected error ε ≈ ±8%.
Note, that this error should be interpreted as a non-
constant noise source that may affect single or a small
number of adjacent pixels, rather than a systematic
offset in the overall spectrophotometry. On scales of
hundreds of A˚ or more the expected spectrophoto-
metric accuracy E ≈ ±6%. This error gives us the
expected spectrophotometric accuracy if our spectra
are integrated over larger bandpasses and compared
with the spectrophotometry of other workers.
3.2. Internal and external checks of the
spectrophotometry
INTERNAL CHECKS
Five galaxies were observed twice during different
observing runs. In figure 3 we present the data for the
five sets of duplicate spectra. The spectra were nor-
malized to the average level in interval 5200—6400A˚
prior to plotting. In the upper panels we plot the
spectra, where the solid lined spectra have been offset
by 0.5 for clarity. The dates of observation, exposure
times, effective airmasses during the exposures, and
dimensions of the extraction apertures are indicated.
The effective apertures for each pair of spectra were
very similar. In the lower panels we plot the ratio
of each pair, measured in 250A˚ bins. The binning
ensures that photon noise does not dominated the
ratios. To guide the eye, lines of ±2% and ±5% de-
viation are indicated (dotted lines). The deviations
are rarely larger than 5%, and over large spectral re-
gions the match is better than ±2%. No systematic
differences are seen.
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Fig. 3 — A check of the internal consistency
of our spectrophotometry using the spectra
of the four galaxies that we observed during
two different runs. a) the integrated spec-
tra of NGC 6764, b) the nuclear spectra of
A08567+5242, c) the integrated and d) the
nuclear spectra of A09125+5303, and e) the
nuclear spectra of A15314+6744. All spectra
were normalized to the average level in inter-
val 5200–6400A˚. The upper spectrum in each
pair has been offset by 0.5 for clarity (upper
panels). The ratio of each pair of spectra is
calculated in 250A˚ bins to ensure that pho-
ton noise does not dominate. Deviations are
rarely larger than±5%, and over large spectral
regions the match is better than ±2% (lower
panels).
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COMPARISON WITH OUR PHOTOMETRY
A more potent test of our external spectrophoto-
metric accuracy is the comparison of synthetic broad-
band colors measured in our spectra with the broad-
band colors measured in the photometric part of this
survey (Paper I). The flux calibrated and normal-
ized galaxy spectra were convolved with the standard
B and Rc filter bandpasses as tabulated in Bessell
(1990), and (B−R) colors on the AB system were de-
termined. When measuring colors, the absolute flux
calibration drops out.
The Rc bandpass has a red tail out to 9000A˚. We
used linear interpolation to estimate the galaxy flux
in the interval between the last data point and 7500A˚,
and model spectral energy distributions (Bruzual &
Charlot 1993) to estimate the galaxy flux lost beyond
7500A˚. The latter correction depends on galaxy color
and ranges from 0.5% (Irr) to 4.0% (E). The effective
wavelength of the Rc filter is shifted towards shorter
wavelengths with respect to the nominal Cousins fil-
ter (6460A˚) when convolved with the spectrum of a
typical galaxy (see also the remark in Bessell (1979)
regarding the large shift in effective wavelength with
stellar spectral type in Rc). Conversely the effective
wavelength of the B filter is shifted a little towards
the red, because of the presence of the 4000A˚ break
in this filter.
Before they can be compared with our photomet-
ric colors, the synthetic colors on the AB system
have to be placed onto the standard Johnson BV –
Cousins Rc photometric system by correcting for the
color zero point differences between these systems.
Using the data in Bessell (1990) (his table 3), we
find: (B−R)synth = (B−R)
AB
− (B−BAB)0 + (Rc−
RAB)0 = (B−R)
AB
−(−0.102)+0.193, i.e. a star hav-
ing a (B−R) color of 0.00 mag in the standard photo-
metric system would be observed to have a synthetic
(B − R)AB color of (−0.102 − 0.193) = −0.295. As
for the photometric colors, we correct the synthetic
colors for Galactic foreground extinction.
In figure 4 we plot the measured synthetic (B−R)
colors as a function of photometric effective (B−R)e
color. Apart from a small offset in zeropoint of
−0.023 mag of the synthetic colors with respect to
the photometric ones, the synthetic colors reproduce
the photometric colors to within 0.065 mag (RMS)
over the full range in galaxy colors. This implies
that our relative spectrophotometry is accurate to
∼±6% over the range 3700–7200A˚ as referenced to
our photometry. We note that the observed offset
and part of the remaining scatter of the individual
points arises from the inexact match of the spectro-
scopic and photometric apertures and the presence
of color gradients in galaxies.
Fig. 4 — A comparison of photometric and synthetic spec-
trophotometric broadband (B−R) colors. Apart from a small
residual color zeropoint offset, the synthetic colors match the
photometric ones to 0.065 mag (RMS) over the full range in
galaxy color. The scatter is consistent with our error analysis
(see text).
COMPARISON WITH KENNICUTT’S SPECTRA
We compare the integrated spectra we obtained for
9 galaxies in Kennicutt’s sample (1992b) with his
spectra. In figures 5a through i we plot both sets
of spectra. The spectra were normalized to the aver-
age level in the 5200–6400A˚ interval prior to plotting.
We apply an arbitrary offset of 0.5 to our spectra for
clarity. In the bottom panels we plot the ratio of the
two spectra, averaged in 250A˚ bins. As in figure 3,
the binning ensures that photon noise does not dom-
inated the ratios.
In the 5100–6700A˚ region our spectra match Ken-
nicutt’s to better than ±2% over small ranges and
to better than ±5% overall (with the exception of
the region around Hα in the case of NGC 6052 and
NGC 6764). Bluewards of 5000A˚ differences tend to
become larger, up to about ±30%. In six of the nine
galaxies (five of the eight, if we exclude NGC 5548)
we find evidence that the slopes of the two sets of
spectra differ systematically in the blue with respect
to the red half of the spectra. This difference does not
correlate with either the date of observation, airmass,
aperture size or orientation on the sky. Kennicutt’s
spectra were obtained in two pieces, a blue (3650–
5150A˚) segment and a red (4950–7150A˚) segment.
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Fig. 5 — A comparison of our spectrophotometry with Kennicutt’s (1992b) for the 9 galaxies from his sample that we re-observed.
a) NGC 1569, b) NGC 2798, c) NGC 4485, d) NGC 5548 (due to bright sky background, the errors in our spectrophotometry in
the blue part are larger), e) NGC 6052, and f) NGC 6181. Within the quoted spectrophotometric errors, ∼±6% for our study and
±10-15% for Kennicutt’s, the spectra agree, excepting below 4500A˚ for three galaxies.
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Fig. 5 (cont’d) — g) NGC 6240, h) NGC 6643, and i)
NGC 6764.
The two segments were grafted together using the
mean continuum intensities in the overlap region or
Table 3
Comparison of emission line EWs.
EW(Kennicutt) EW(this paper)
galaxy [Oii] OIII Hα+[Nii] [Oii] [Oiii] Hα+[Nii]
NGC 1569 49 182 202 62.6±3.3 186.8±7.3 206.0±6.2
NGC 2798 17 3 53 18.8±0.4 2.3±0.1 53.0±0.7
NGC 4485 48 33 65 32.7±4.0 27.7±0.5 50.6±4.2
NGC 5548 6 26 113 3.9±0.9 18.9±0.4 101.4±2.6
NGC 6052 54 53 181 60.5±4.8 42.7±0.6 161.3±5.2
NGC 6181 15 3.5 47 12.4±2.0 2.3±0.5 45.6±0.9
NGC 6240 67 11 104 44.0±16. 7.1±0.6 85.4±2.4
NGC 6643 11 1.5 35 11.4±2.4 1.0±0.6 34.0±1.9
NGC 6764 45 7 86 50.3±4.3 5.1±1.2 88.4±2.3
in the [Oiii]λ5007 emission line. He notes that errors
of ∼±5% in the flux scale between regions longward
and shortward of 5100A˚ are possible, which may ac-
count for some of the differences between our spectra.
We interactively measured the rest-frame EWs of
[Oii]λ3727, [Oiii]λ5007, and Hα+[Nii]λλ6548,6584 to
see whether the differences in slope also turn up in the
emission line indices. The resulting measurements,
as well as those published in Kennicutt (1992a), are
collected in table 3. The EWs agree well with one
another, suggesting that differing apertures are un-
likely to account for the spectral differences, because
these might also be expected to affect the relative
contributions of line and continuum emission.
Given the stringent limits that the good agreement
of our photometric and synthetic broadband colors
place on errors in our spectrophotometry, we suspect
that at least part of the observed difference must
be attributed to Kennicutt’s data. We note, how-
ever, that the two sets of spectra do generally agree
within the spectrophotometric errors of the two sam-
ples, ∼±6% in our case, and ±10–15% for Kenni-
cutt’s. Larger discrepancies are only seen in three of
the nine spectra below 4500A˚.
4. SPECTROPHOTOMETRIC RESULTS
4.1. Presentation of the data
In this section we briefly comment on our primary
data products, the nuclear and the integrated spectra,
and present our spectrophotometric measurements.
Notes on individual galaxies and interesting spectro-
scopic features are collected in appendix A.
The atlas (figure 6) consists of pairs of rest-frame
spectra for the 198 galaxies in our sample. The spec-
tra have been ordered according to galaxy type, and
within each morphological type according to their B-
filter luminosity. The morphological types and MB
are indicated in the atlas, as are their radial veloc-
ities. The spectra have all been normalized to the
flux in a 50A˚ wavelength interval centered on 5500A˚.
In each panel, we plot the spectrum twice: at the
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proper vertical scaling, and scaled up by a factor of
Spectrophotometric atlas — “fig6 01.gif”
Fig. 6 — The atlas of rest-frame nuclear (top panel) and integrated (bottom panel) spectra. The galaxies have been ordered
according to their morphological type and within each type according to their absolute B magnitude. The spectra span the range
3600–7200A˚ and the resolution (FWHM) is ∼6A˚. The fluxes are normalized to a 50A˚ region centered on 5500A˚. Each spectrum
is plotted twice: at the proper vertical scaling, and scaled up by a factor of 2–8 which was chosen to sufficiently separate the two
spectra (indicated in the upper right corner of each panel). The scaled up spectra allow closer examination of the continuum and
absorption lines, as well as the fainter emission lines. The top labels list the galaxy ID and common name, Hubble type, total
absolute B magnitude and recessional velocity in the observers frame (these velocities were used to de-redshift the spectra). The
name of galaxy A01047+1625 is placed in parentheses, as it is not part of the statistical sample.
Compact ellipticals (cE).
2–8 (chosen to sufficiently separate the two spectra)
to allow a better examination of the continua and
fainter spectral features. The spectra span the range
3600–7200A˚ and have a resolution (FWHM) of ∼6A˚.
The spectrophotometric measurements presented
in this paper are collected in tables 4 through 6. In
table 4 we present the emission line equivalent widths
measured in both integrated and nuclear spectra. To
conserve space and improve readability, we use posi-
tive numbers to indicate emission. In column (1) we
give the galaxy identification number in this survey.
For the common names we refer to table 1. The emis-
sion line EWs of [Oii]λ3727, Hδ, Hβ, [Oiii]λ4959,
[Oiii]λ5007, [Nii]λ6548, Hα, [Nii]λ6584, [Sii]λ6718
and [Sii]λ6731 are listed in columns (2) through (11)
for the integrated spectra, in columns (12) through
(21) for the nuclear ones.
Line flux ratios can be measured accurately even in
(distant) galaxies where the continuum is too faint to
measure EWs reliably. To facilitate comparison with
the present sample, in table 5 we present fluxes for
the emission lines listed in table 4. We give the emis-
sion line fluxes relative to the Hβ flux (f(Hβ) ≡ 1).
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If Hβ is not detected or too faint to measure reli-
ably (EW(Hβ) ∼> −0.5A˚), the emission line fluxes
are given relative to f(Hα) ≡ 1.
Spectrophotometric atlas (cont’d) — pages 16 through 49
(“fig6 02.gif” through “fig6 35.gif”)
A 600 dpi postscript version of this preprint, including all
figures and the spectrophotometric atlas of galaxies, can be
retrieved from URL http://www.astro.rug.nl/∼ nfgs/
Fig. 6 (Cont’d) — Ellipticals (page 16) through Irregulars (page 49).
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Table 4
Emission line equivalent widths (A˚).
Integrated spectra Nuclear spectra
ID [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii] [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
1 — — — — — — — — — — — — — — — — — — — 0.8
2 37.8 0.9 4.4 1.5 2.9 1.1 20.9 5.4 5.3 3.6 25.8 3.6 5.0 1.7 2.5 0.9 14.7 3.6 4.3 2.5
3 — — — — — — — 0.5 — — 2.7 — — — — 0.8 0.5 2.1 0.7 0.9
4 10.8 — 4.0 0.6 0.3 2.1 21.2 7.0 4.0 2.3 2.9 — 1.1 — — 0.5 7.8 2.3 1.8 2.4
5 22.4 — 4.3 1.2 3.2 2.7 17.3 6.7 3.7 1.8 12.7 4.7 3.9 — — 2.2 15.1 6.3 3.0 2.4
6 — 3.2 39.7 13.3 26.2 2.6 167.8 6.0 0.4 1.0 2.2 3.7 58.1 17.8 36.7 0.7 219.1 2.1 0.4 0.6
7 — — — — — — — — — — — — 0.4 — — 1.1 0.6 3.4 1.7 2.3
8 15.2 — 1.6 2.1 3.5 2.3 7.8 7.4 2.8 3.4 13.9 1.8 0.9 5.0 10.7 4.5 4.8 10.4 3.4 5.0
9 42.3 0.9 6.5 6.3 12.6 0.7 28.1 0.9 5.3 4.2 — — — — — — — — — —
10 — — — — — — — — — — 2.4 — 0.4 — — — 1.1 0.7 1.0 1.8
11 0.5 — — — — — — 0.3 — — 1.0 — — — — — — — 0.7 2.0
12 14.8 0.6 6.2 2.1 4.3 5.3 33.1 14.4 5.5 4.2 — — — — — 2.7 — 9.4 3.3 2.9
13 8.0 — 0.8 — — 0.9 3.9 2.8 2.2 1.5 19.1 — 0.3 — — 1.2 1.2 3.9 2.5 3.1
14 — — — — — — — — — — — — — — — — — — — —
15 22.9 — 5.6 3.8 10.1 — 24.8 1.1 4.0 3.0 23.4 — 4.9 4.2 8.9 — 23.8 0.7 3.2 2.7
16 29.2 0.6 6.0 2.5 4.8 2.6 29.1 8.8 5.4 4.3 9.7 2.2 1.3 1.5 2.5 0.8 7.6 3.8 1.6 1.3
17 31.0 0.7 7.5 2.5 5.8 2.5 35.5 9.3 7.9 5.9 26.1 0.9 8.6 3.0 4.8 3.1 35.0 9.7 7.1 5.3
18 — — — — — — — — — — — — — — — — — — — —
19 28.9 1.0 11.8 2.4 5.8 7.8 61.9 23.3 10.5 7.8 17.0 1.3 8.7 1.4 2.4 5.9 43.8 17.9 5.5 4.5
20 — — — — — — — — — — — — — — — — — — — —
21 45.4 — 5.6 1.9 3.9 2.5 24.0 6.0 6.2 4.3 — — — — — — — — — —
22 — — — — — — — — — — — — — — — — — — — —
23 20.1 0.4 5.0 2.3 5.0 2.7 24.5 9.0 6.0 2.4 8.2 — 1.4 — — 1.2 7.4 4.2 2.1 —
24 49.6 0.9 6.0 2.6 8.4 0.4 28.3 4.2 6.6 4.7 25.0 7.7 5.1 1.2 1.5 1.0 15.7 3.0 4.2 3.3
25 18.0 0.3 6.2 1.7 2.8 2.8 29.0 9.4 6.5 5.7 13.5 0.8 4.8 0.6 0.4 3.0 27.8 9.8 5.4 4.2
26 1.0 — — — — 0.3 1.1 0.6 0.6 0.6 4.8 — — — — — 0.5 0.5 0.3 0.4
27 9.8 0.4 2.8 — — 2.2 14.2 6.7 2.6 2.1 4.3 0.6 1.5 — — 2.2 8.0 6.7 1.2 1.9
28 24.9 — 4.4 1.4 0.9 0.6 19.0 3.9 5.5 4.1 4.4 7.8 3.8 2.6 0.3 1.3 14.5 4.5 3.7 2.6
29 13.8 0.3 — 0.6 0.4 0.5 1.1 1.1 1.4 1.8 21.3 1.3 0.5 1.3 0.9 0.9 1.2 2.7 1.8 1.7
30 — — — — — — — — — — — — — — — 0.4 0.3 1.1 — 0.4
31 — — — — — — — — — — — — — — — — — — — —
32 10.9 — 7.9 6.7 7.9 8.3 39.9 4.4 3.8 6.0 — — — — — — — — — —
33 — — — — — — — 0.4 — — 1.9 0.6 — — — — 0.3 0.8 — —
34 26.0 — 2.7 1.3 0.7 2.5 11.4 7.1 3.6 3.4 9.0 0.5 1.8 1.1 0.6 2.6 6.4 6.4 3.6 3.5
35 — — — — — 0.3 — 1.0 — — 1.5 — 0.4 — — 0.5 0.6 1.8 1.4 1.9
36 3.8 — — — — 0.3 0.6 0.7 0.7 0.8 8.2 0.3 — — — 0.3 0.7 1.3 0.8 0.9
37 3.9 0.7 0.8 — — 1.6 7.6 4.4 1.7 1.4 3.5 — 0.7 — — 1.4 1.3 3.5 1.7 1.2
38 19.6 1.3 4.5 2.0 6.0 — 18.6 2.0 5.5 3.9 19.1 1.2 7.1 0.9 3.5 0.9 15.2 0.9 3.8 3.1
39 4.5 0.5 2.4 — — 1.2 11.0 4.0 2.4 2.0 8.5 2.3 9.0 — — 3.6 37.2 11.2 5.2 4.3
40 — — — — — 1.8 — 0.3 — — — — — — 0.3 — 1.3 — 0.3 —
41 21.8 2.4 6.4 2.0 3.3 2.0 31.9 8.8 6.2 5.2 29.3 3.1 16.7 2.7 6.8 5.4 64.3 18.6 9.7 7.0
42 9.4 — — 1.2 1.2 1.7 3.0 4.6 2.0 1.9 10.3 — 0.8 1.8 1.5 3.2 6.1 8.3 3.3 3.0
43 13.3 0.3 1.7 0.9 0.3 1.0 7.9 3.2 2.1 1.9 10.3 0.7 0.6 1.6 0.5 0.7 3.5 2.3 1.6 1.5
44 30.8 0.4 4.2 3.7 9.7 1.1 15.8 3.8 4.0 3.1 24.3 0.8 2.5 3.8 8.9 1.1 9.6 2.9 2.8 2.7
45 9.0 0.6 3.3 0.9 0.3 1.9 16.6 5.8 3.1 2.4 1.4 0.6 2.8 — — 2.2 14.1 6.3 1.3 1.3
46 40.6 1.4 14.4 4.4 11.1 6.9 66.1 21.3 11.6 8.2 27.7 2.2 9.9 2.8 5.6 3.6 34.7 11.9 6.3 4.9
47 60.9 1.3 12.1 9.6 27.9 1.4 47.4 4.6 8.3 5.8 13.6 12.4 3.9 2.1 4.3 — 14.5 0.6 2.7 1.7
48 15.0 1.8 6.0 1.3 2.3 2.7 22.7 7.6 4.9 3.8 11.2 3.0 12.6 0.6 2.1 5.8 49.6 17.8 4.4 4.0
49 20.9 0.4 3.7 1.6 2.4 1.8 21.3 6.5 4.9 3.8 6.1 — 2.9 — — 1.3 14.2 4.8 2.8 2.3
50 40.7 — 10.4 8.2 19.2 — 45.2 2.4 7.4 6.0 — — — — — — — — — —
51 28.0 0.8 5.6 2.5 7.9 1.5 21.8 2.5 5.4 4.0 13.4 5.1 4.0 2.4 4.5 0.3 13.3 2.0 4.0 3.0
52 42.0 1.5 6.8 3.7 11.2 1.0 26.7 4.0 6.9 5.1 21.9 — 4.9 0.4 4.4 1.1 10.3 2.4 3.6 2.9
53 37.0 — 6.9 5.1 12.3 1.1 28.7 1.4 6.4 4.0 4.6 2.7 1.2 — — — 3.9 — 1.0 0.8
54 1.9 — — — — — — — — — 0.5 — — — — — — — — —
55 20.5 — 6.0 1.8 2.6 1.8 24.5 6.5 5.7 4.7 11.2 1.6 2.7 1.0 1.7 0.7 13.7 3.4 3.4 2.9
56 10.6 — 2.0 — — 1.1 10.8 3.4 2.3 1.7 4.3 — 0.8 — — — 1.7 0.6 0.4 —
57 60.7 3.0 20.5 14.7 45.9 1.9 72.0 5.8 9.8 8.2 65.0 7.0 21.5 10.6 29.8 2.0 63.6 7.8 11.7 8.3
58 10.0 0.6 1.9 — — 1.3 9.4 4.4 3.0 2.1 8.1 4.7 2.4 0.9 0.7 1.3 9.2 3.9 2.9 2.3
59 8.1 0.7 5.8 0.9 0.4 3.2 28.7 10.7 4.5 3.6 7.4 0.8 6.7 0.6 0.3 4.0 37.0 13.7 5.6 4.2
60 15.7 0.3 4.7 1.0 1.6 2.4 22.1 7.6 5.1 3.5 7.3 1.3 2.8 0.9 0.6 1.1 14.7 5.5 3.7 2.5
61 24.7 — 6.6 2.8 6.8 2.7 30.4 7.8 3.7 4.6 14.1 0.6 4.1 1.1 0.8 2.2 17.2 7.2 0.8 1.6
62 34.3 1.3 10.9 8.8 25.2 — 44.6 2.4 7.5 5.3 29.8 1.1 9.5 8.9 25.5 — 42.5 1.9 5.2 4.0
63 37.8 1.2 8.5 7.5 19.9 1.0 46.0 3.1 7.3 6.1 18.0 1.7 4.4 2.6 8.3 0.3 23.0 1.4 3.9 2.9
64 6.9 0.3 3.3 — — 2.2 19.6 8.2 2.9 2.8 3.7 0.6 2.7 0.8 0.7 2.3 17.8 7.6 1.9 2.2
65 2.3 — 0.3 — — 0.9 1.8 1.8 0.8 1.4 0.7 — — — — — 0.6 1.2 — 0.4
66 5.1 — 0.9 — — 0.8 5.5 3.0 1.7 1.6 1.6 — — — — — 0.4 0.8 — —
67 8.5 — 1.4 — — 1.2 7.5 4.8 0.8 1.0 3.6 — 0.3 — — 1.1 2.2 3.4 1.5 1.3
68 24.6 0.4 3.2 2.4 4.5 — 14.1 1.5 3.8 2.7 20.7 0.7 5.0 3.2 6.6 — 20.5 2.1 4.0 2.9
69 24.0 0.5 9.0 2.7 7.4 4.7 41.1 14.1 7.7 7.7 30.9 1.4 14.8 4.1 12.6 8.0 76.2 25.9 13.3 10.7
70 23.2 1.0 5.9 2.4 4.6 1.7 23.5 5.4 5.7 4.2 16.0 2.5 2.9 — — 0.9 11.9 3.9 2.4 1.8
71 30.1 0.6 5.6 3.4 8.9 1.0 24.8 3.4 5.5 4.0 24.9 0.4 4.4 2.3 3.5 0.3 14.7 2.9 2.7 2.6
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Integrated spectra Nuclear spectra
ID [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii] [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
72 3.1 — — — — — — 0.6 0.3 0.3 — — — — — — — 0.3 — 0.3
73 49.2 2.8 13.4 10.5 28.5 1.3 48.4 4.2 9.7 7.0 21.2 0.8 5.2 1.9 6.6 0.3 21.8 2.6 4.7 3.4
74 — — — — — — — 0.3 — — — — — — 0.3 — 0.5 0.6 0.7 0.5
75 — — — — — — — — — — 2.0 — — — — — 0.4 — — 0.3
76 23.0 0.4 5.7 2.5 5.4 1.3 22.7 4.6 5.4 4.5 7.9 0.9 2.6 — — — 7.9 1.2 1.6 1.4
77 18.8 0.4 4.6 2.0 1.5 2.2 20.1 7.5 4.6 3.9 6.9 — 3.3 1.4 0.4 2.1 14.8 6.9 2.4 2.0
78 1.4 — — — — — — 0.7 — — 0.6 — — — — — — 0.7 — —
79 26.2 1.6 10.6 3.3 8.4 5.2 52.8 13.9 10.6 7.3 14.7 1.3 7.7 1.2 2.8 4.7 36.3 11.9 6.7 5.6
80 — — — — — — — — — — — — — — — — — — — —
81 6.8 0.3 2.2 — — 1.2 12.2 3.7 2.9 2.0 4.9 2.1 3.8 0.7 0.8 1.0 14.7 3.7 2.7 2.1
82 10.7 — 2.8 1.1 0.4 2.7 17.4 8.1 3.1 2.8 5.2 1.0 4.6 1.0 0.5 3.6 21.1 10.1 2.7 2.9
83 17.2 0.5 2.4 2.3 4.7 0.4 13.0 1.4 3.8 2.9 13.2 — 2.2 2.4 6.8 — 14.5 1.6 2.9 2.1
84 — — — — — — — — — — — — — — — — — — — —
85 12.2 — 0.8 — — 0.5 5.2 2.9 2.0 1.6 4.0 0.9 1.0 1.0 0.3 0.5 3.6 3.1 2.2 1.5
86 — — — — — — — 0.5 — — 4.8 — — — — 0.4 0.5 1.0 — —
87 19.3 0.3 3.8 2.6 6.2 1.5 15.4 3.8 3.9 3.2 25.0 0.9 8.8 5.7 15.9 2.8 40.4 9.5 6.8 5.9
88 37.5 0.3 6.9 4.6 12.5 1.6 29.3 3.5 6.1 4.6 65.5 4.5 11.5 6.6 18.7 0.3 24.0 3.6 6.2 4.2
89 29.3 0.6 6.8 3.0 4.9 1.0 19.2 2.6 5.2 4.2 0.5 3.2 0.4 — — — 3.5 0.7 1.5 1.2
90 18.7 0.6 7.4 1.9 4.4 3.7 34.1 12.7 6.9 4.7 0.7 0.5 1.4 0.8 0.5 1.1 7.5 4.2 1.2 1.5
91 14.2 — 2.5 1.2 1.8 0.7 11.4 2.6 3.7 2.6 4.2 — 1.2 — — — 4.5 1.4 1.8 0.9
92 29.6 0.3 5.6 2.9 7.1 1.0 24.4 4.1 5.8 4.3 26.1 0.5 5.2 2.6 6.2 1.0 22.3 4.1 5.4 3.9
93 47.5 2.5 13.4 9.4 27.5 1.9 50.3 6.5 8.4 6.3 44.8 3.3 20.2 15.4 45.1 2.5 78.4 8.4 11.1 7.9
94 44.9 1.0 9.9 5.8 13.8 1.4 38.1 5.2 9.0 5.8 15.7 1.9 4.0 2.2 4.5 0.9 18.5 2.0 6.0 4.6
95 — — — — — — — — — — 11.1 3.4 4.4 1.4 0.7 0.7 6.4 1.3 2.2 1.8
96 26.9 1.0 10.0 2.0 3.7 5.1 40.8 12.6 7.1 5.2 37.5 3.4 17.4 2.7 6.2 6.9 73.9 22.0 11.2 8.6
97 — — — — — — — — — — 5.0 1.8 3.0 — — 0.9 11.9 4.5 1.8 1.9
98 27.0 0.7 5.8 2.4 6.7 1.9 30.9 6.8 7.3 5.3 10.1 0.8 3.6 1.0 1.3 1.0 14.9 3.9 5.0 4.7
99 — — — — — — — — — — 5.1 4.7 3.6 — — 1.4 13.3 3.6 2.3 2.0
100 10.1 — 5.2 1.3 0.9 2.8 23.3 9.5 3.1 2.7 0.8 — 2.2 1.1 0.4 1.1 8.5 3.2 0.6 1.0
101 — — — — — — — — — — 6.1 2.1 3.6 — — 0.9 14.1 4.0 3.3 2.2
102 32.5 1.8 7.3 5.1 16.8 0.8 33.6 1.7 6.5 4.7 13.9 3.2 1.7 0.7 2.8 0.3 9.2 0.8 1.6 2.0
103 14.2 4.3 5.9 1.7 0.5 0.8 13.4 3.4 4.3 3.4 7.7 — — — — 1.0 1.1 0.5 0.7 0.6
104 33.7 1.7 11.0 10.8 29.6 0.9 47.7 3.2 7.8 5.8 60.6 7.8 32.1 40.8 121.1 2.1 115.2 6.9 9.6 7.6
105 41.9 2.5 12.4 4.4 12.2 5.0 57.1 15.6 11.0 8.4 36.5 2.6 19.8 6.2 18.4 7.7 90.5 21.3 12.7 10.0
106 17.0 — 0.9 1.9 2.5 0.7 3.3 1.8 2.1 1.6 52.5 0.5 3.7 4.4 10.1 1.6 11.0 5.1 6.2 4.7
107 29.6 0.9 8.7 4.5 9.6 1.6 35.5 6.0 7.4 5.8 31.5 0.7 6.0 1.0 3.1 1.7 29.3 6.0 5.9 4.2
108 7.3 0.7 3.2 — — 1.8 16.3 5.4 3.9 2.8 10.6 2.4 12.5 1.3 1.3 5.3 57.2 17.4 8.3 6.3
109 39.8 1.0 11.8 7.8 22.2 1.6 51.9 5.8 10.3 6.9 20.3 3.0 5.4 2.6 5.9 0.6 19.0 2.8 4.2 2.8
110 31.0 1.1 8.8 3.8 9.6 1.8 40.1 6.2 8.5 6.1 28.2 6.4 7.1 3.1 5.9 — 27.0 4.5 5.5 4.3
111 — — — — — — — — — — — — — — — — — — — —
112 36.6 0.7 10.2 3.8 10.1 2.4 39.6 7.8 8.3 6.1 31.9 4.4 14.8 2.6 5.4 3.5 56.6 11.9 9.4 6.9
113 13.4 0.3 2.2 1.9 2.0 0.3 11.2 2.6 2.9 1.8 10.1 1.4 0.7 1.1 0.6 0.6 7.2 0.7 1.5 1.2
114 23.3 — 3.9 2.0 3.0 1.4 19.5 5.1 4.6 4.0 8.9 2.0 3.8 — — 1.3 14.0 4.6 1.9 1.8
115 — — — — — — — — — — 0.9 — 0.3 — — — 0.3 — — 0.3
116 47.1 1.6 9.4 5.5 15.8 2.2 43.1 7.1 9.7 7.0 34.3 2.3 13.2 6.7 16.6 1.9 48.6 7.4 9.2 6.5
117 0.4 — — — — — — — — — — — — — — — — — — —
118 — — — — — — — — — — 16.2 1.0 2.9 1.3 0.9 0.4 13.1 2.1 3.0 2.9
119 1.2 14.9 82.2 7.2 20.3 — 286.9 0.7 1.3 1.9 1.0 15.2 90.3 7.4 22.3 1.0 280.2 2.0 0.4 1.6
120 — — — — — — — — — — — — — — — — — — — —
121 21.9 — 10.0 7.4 19.9 0.7 37.4 1.3 6.1 5.1 41.8 1.1 13.1 13.7 37.5 0.5 63.5 2.8 6.7 4.0
122 30.3 0.7 7.6 7.0 18.7 — 32.0 1.9 5.4 4.3 14.0 0.7 2.1 2.7 5.4 — 9.6 — 1.4 1.3
123 32.1 0.7 7.2 4.0 9.9 0.6 28.3 3.3 6.5 5.3 33.7 4.5 8.5 2.5 7.1 0.7 30.1 4.7 6.9 5.7
124 66.5 3.6 25.0 26.2 78.1 1.6 117.0 6.3 14.4 11.0 125.9 15.8 74.2 92.9 283.0 5.1 355.9 14.5 30.5 23.0
125 19.7 0.7 5.9 1.4 2.9 2.9 31.9 10.0 2.8 4.8 14.5 1.6 5.6 1.1 1.0 2.8 24.0 9.1 0.7 2.2
126 20.1 0.3 5.8 2.9 8.0 0.3 22.7 0.8 4.8 3.7 30.3 2.1 9.6 4.7 16.1 0.4 40.4 1.6 6.8 4.9
127 18.7 0.7 3.5 2.4 2.9 0.8 15.3 2.8 5.1 3.7 7.3 2.2 2.3 1.1 2.4 1.3 17.6 1.8 4.0 3.0
128 7.4 — — — — 0.3 — 0.3 0.8 0.7 7.0 — — — — — 0.3 0.5 0.5 0.3
129 0.6 — — — — — — — — — — — — — — — — — — —
130 — — — — — — — — — — — 0.4 0.6 — — — 0.3 0.4 0.8 —
131 2.2 — — — — — — — — — — 0.4 — — — — 0.5 — — 0.4
132 — — — — — — — — — — 5.8 3.1 4.1 — — 1.3 12.7 4.3 3.9 2.5
133 45.0 1.0 11.5 10.2 29.8 1.4 51.0 4.7 9.2 7.0 16.5 2.8 5.8 2.2 7.1 1.4 23.6 3.7 5.1 3.7
134 41.9 0.6 6.7 3.7 9.3 0.9 27.5 3.4 7.5 5.6 38.6 2.5 10.4 3.2 12.5 1.5 34.5 4.4 7.3 5.3
135 18.2 — 5.4 1.2 1.8 2.1 25.5 7.1 6.1 4.5 15.5 1.7 4.7 — — 2.0 22.9 7.4 4.8 3.3
136 — — — — — — — — — — 22.9 1.6 7.8 1.4 1.9 1.2 23.5 5.0 5.6 4.3
137 11.3 — 0.4 1.2 1.1 0.5 3.1 1.4 1.2 1.1 10.4 — 0.7 1.2 1.1 0.7 2.9 1.7 0.9 1.0
138 11.4 — 0.4 — — 0.8 3.9 2.6 2.0 0.9 4.5 — — — — — 1.1 1.0 — —
139 — — — — — 0.3 — 0.5 — — — — — — — 0.3 0.9 1.2 — —
140 15.9 0.3 4.3 1.3 2.4 2.1 20.0 7.0 — 5.1 — 0.6 1.4 — — 1.2 8.0 3.4 — —
141 41.5 0.9 9.7 7.4 20.1 1.2 44.0 4.9 9.0 7.0 42.8 1.5 15.9 10.0 30.6 2.0 67.9 6.9 11.9 8.6
142 2.0 0.3 0.3 — — 0.6 2.5 2.3 — — 1.0 — 0.3 — — 0.6 0.5 2.0 0.9 —
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Table 4—Continued
Integrated spectra Nuclear spectra
ID [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii] [Oii] Hδ Hβ [Oiii] [Oiii] [Nii] Hα [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
143 14.9 0.3 3.0 1.3 2.4 0.9 15.1 3.5 3.8 3.4 7.2 1.3 2.2 0.6 0.4 0.7 11.1 2.4 2.4 2.0
144 5.8 0.3 0.5 — — — 3.8 1.3 1.2 1.3 8.7 — 3.7 1.5 2.5 1.7 24.8 7.0 4.6 3.5
145 2.9 — 0.8 — — 0.5 8.0 1.9 2.0 2.0 2.4 — 1.1 — — 0.4 4.3 1.9 1.2 1.4
146 0.4 — — — — — — — — — — — — — — — — — — —
147 0.9 — — — — — — — — — 0.3 — — — — — — — 0.8 1.8
148 24.1 0.5 4.9 1.9 3.9 1.1 20.2 4.5 5.3 4.1 6.2 1.4 2.3 0.7 0.7 0.8 9.5 3.1 2.3 2.0
149 — — — — — — — — — — — — — — — — — — — —
150 — — — — — — — — — — — — 7.5 0.7 0.4 0.4 9.2 — 0.9 0.8
151 5.8 — 1.9 — — 1.7 9.4 4.3 — — — — — — — 0.6 0.8 0.7 0.4 —
152 0.6 — — — — — — — — — — — — — — — 0.5 1.2 — —
153 13.5 — 4.8 1.1 1.5 3.6 24.8 11.2 5.0 3.6 7.6 — 1.5 — — 1.5 6.5 4.1 1.8 1.5
154 4.7 — — — — 0.4 1.9 1.2 0.9 1.0 3.5 0.4 0.3 — — 0.3 0.8 1.2 0.5 0.8
155 22.0 0.6 6.1 2.8 8.3 1.4 26.9 1.6 5.7 4.2 11.2 2.5 2.8 0.7 2.0 — 10.6 0.5 2.0 1.5
156 25.0 0.3 5.9 2.0 4.8 1.2 23.8 5.4 6.2 4.7 8.9 — 2.4 1.0 1.5 0.3 10.1 3.0 2.9 2.0
157 1.9 — — — — 0.3 — 0.7 — — 10.9 — 0.4 — — 0.8 1.4 2.4 1.6 1.3
158 22.2 0.7 3.8 2.6 4.1 1.2 15.9 4.6 3.3 3.1 4.8 — — 1.1 1.3 0.5 1.9 1.5 0.4 0.5
159 81.4 7.3 45.9 55.1 166.4 4.4 210.8 12.3 22.8 16.7 58.0 8.5 51.5 64.6 195.3 4.0 254.2 11.7 20.6 15.1
160 33.2 0.3 7.5 6.3 16.9 0.5 34.7 2.9 7.1 5.3 27.5 3.5 6.9 5.4 15.5 0.5 28.9 3.1 4.1 3.3
161 14.1 — 2.1 0.7 0.6 1.0 13.0 4.1 3.3 2.6 3.5 — 0.4 — — — 1.2 1.0 0.5 0.6
162 22.0 — 4.8 6.4 18.4 — 26.1 1.0 3.9 2.9 17.1 0.6 3.1 3.9 11.0 — 17.8 0.8 3.1 2.3
163 2.6 12.6 86.0 19.3 55.5 1.3 326.6 2.0 3.8 4.4 2.8 13.4 98.1 21.3 61.5 1.7 286.3 5.5 3.9 4.4
164 5.5 0.7 2.8 — — 1.6 15.5 5.3 — — 2.0 0.6 2.2 — — 0.7 8.7 2.9 — —
165 13.2 0.8 1.5 1.2 0.3 0.9 10.2 4.0 1.9 2.0 7.5 1.5 0.7 — — 0.6 2.2 0.4 0.5 —
166 22.1 1.6 9.1 2.1 4.2 3.9 39.5 11.8 9.2 6.7 21.2 0.9 7.9 1.6 3.5 3.5 37.3 11.2 7.9 5.5
167 1.9 — 0.3 — — 0.6 3.0 2.2 — — 5.2 1.1 0.3 — — 0.3 1.2 1.8 1.0 1.1
168 6.5 — 2.5 1.0 0.3 1.9 14.2 6.1 3.0 2.1 4.0 0.4 1.1 — — 0.8 7.7 2.9 2.0 2.6
169 8.1 0.8 3.5 2.1 4.5 5.8 16.0 11.6 3.1 2.7 7.2 1.1 14.6 9.5 24.5 1.9 95.6 5.1 3.4 2.9
170 10.5 0.4 3.6 1.4 1.4 1.6 14.6 5.5 4.5 4.1 0.7 — 1.4 — — 0.5 5.1 1.7 0.5 —
171 10.2 0.8 5.0 1.4 2.2 3.1 23.2 9.6 4.9 3.8 3.0 0.8 1.5 1.0 0.7 1.5 8.1 4.2 1.8 1.2
172 7.7 0.4 2.4 2.7 5.4 3.5 13.5 11.0 3.0 3.0 7.3 0.8 3.7 3.6 8.9 5.1 17.8 15.5 3.6 3.6
173 0.3 — — — — 0.4 — 2.1 — — — — — — — 0.3 0.4 1.8 — —
174 11.2 0.6 3.3 0.6 1.0 1.8 15.2 5.7 2.7 2.1 0.5 1.5 1.2 — — 1.0 4.3 3.6 0.8 1.2
175 41.6 1.2 10.3 4.9 10.9 3.2 46.4 10.0 10.2 7.3 36.1 1.2 12.8 3.5 9.8 2.8 41.5 9.9 9.2 6.7
176 1.1 — — — — 0.4 — 1.2 — — 2.8 — — — — 0.7 0.5 2.4 1.3 —
177 — — — — — — — — — — — — — — — — — — — —
178 — — — — — — — — — — — — — — — — — — — —
179 10.5 0.5 4.2 0.7 0.6 1.7 17.4 5.9 5.0 2.9 4.3 — 4.8 — — 2.3 20.5 7.7 5.1 5.0
180 0.8 — — — — — — 1.1 — — 3.5 — — — — 1.0 0.7 3.2 0.8 1.0
181 50.2 1.6 10.7 9.3 26.0 1.8 41.7 5.2 7.5 5.4 31.3 0.9 10.4 7.9 21.9 1.2 40.5 5.0 6.9 5.3
182 — — — — — — — — — — 1.2 — — — — — — — — 0.4
183 24.7 0.6 7.1 1.4 2.2 3.2 33.8 11.0 6.9 5.1 8.4 0.6 3.8 0.6 0.3 2.4 23.1 7.2 4.4 3.2
184 7.0 0.5 1.9 — — 1.1 10.6 4.6 2.4 1.9 0.3 1.6 1.8 — — 1.5 11.6 4.2 1.2 1.4
185 7.3 — 0.3 — — 0.4 2.4 1.6 1.1 1.5 3.2 — 0.7 1.0 0.3 0.4 1.7 1.5 1.0 1.5
186 12.5 0.4 3.6 1.5 4.9 1.4 16.8 3.1 3.8 2.7 — — — — — — — — — —
187 32.8 2.1 12.9 3.8 10.1 6.0 58.4 19.5 9.8 9.1 42.8 4.0 20.9 5.1 14.8 9.0 87.1 28.3 15.4 11.7
188 1.4 — — — — — — — — — — — — — — — 0.4 0.8 — —
189 13.9 0.4 5.9 1.1 0.9 2.9 26.4 9.7 5.6 4.4 4.1 2.5 7.6 0.5 0.4 3.9 34.0 12.1 4.9 4.0
190 26.7 1.0 8.2 2.5 4.5 4.1 32.6 13.2 6.9 5.3 17.4 0.7 4.6 0.9 0.6 2.1 12.6 6.1 2.7 2.5
191 — — — — — 0.3 0.7 1.1 — — 0.8 0.7 0.3 — — — 0.4 0.8 0.7 0.9
192 24.3 0.3 6.2 2.1 4.8 2.5 27.9 8.2 5.8 4.2 — 3.0 0.9 — — 0.6 6.1 2.3 0.9 1.4
193 19.4 0.7 7.1 2.0 4.3 3.7 36.9 12.2 6.6 4.8 5.8 — 2.1 — — 1.3 12.4 4.4 1.7 1.4
194 — — — — — — — — — — — — — — — — — 0.6 — —
195 13.3 0.5 2.4 1.1 0.7 1.9 15.5 5.9 — — 1.4 1.8 2.7 — — 1.3 10.9 4.2 1.9 —
196 38.7 2.3 21.1 4.5 12.6 9.4 85.1 29.5 14.9 10.9 37.9 4.9 27.3 5.5 15.0 14.6 133.1 45.0 19.9 15.7
197 — — — — — — — — — — — — — — — — — — — —
198 72.9 1.8 13.6 10.4 31.6 — 62.3 3.0 7.8 6.1 21.6 3.2 14.9 13.5 41.6 0.7 54.9 3.4 6.0 4.1
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Table 5
Emission line fluxes (relative to f(Hβ) ≡ 1)†.
Integrated spectra Nuclear spectra
ID [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii] [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
1 — — — — — — — — — — — — — — — — — —
2 4.07 0.18 0.37 0.72 0.24 4.27 1.15 1.13 0.76 3.48 0.59 0.42 0.62 0.19 2.99 0.77 0.92 0.54
3 — — — — — — — — — 1.30 — — — 1.74 1.00† 4.72 1.57 2.00
4 1.66 — 0.19 0.10 0.53 5.12 1.76 1.01 0.57 1.39 — — — 0.48 7.32 2.44 1.73 2.24
5 2.21 — 0.31 0.84 0.73 4.65 1.81 0.97 0.49 0.81 0.59 — — 0.90 5.95 2.58 1.19 0.91
6 — 0.08 0.33 0.66 0.06 3.95 0.18 0.01 0.02 0.05 0.07 0.32 0.65 0.03 3.46 0.06 0.01 0.01
7 — — — — — — — — — — — — — 4.44 2.39 13.65 6.35 8.22
8 3.08 — 1.47 2.40 1.78 6.14 5.81 2.16 2.48 4.45 1.00 5.98 13.00 7.06 7.56 16.58 5.08 7.02
9 3.85 0.12 1.09 2.16 0.09 3.61 0.12 0.69 0.54 — — — — — — — — —
10 — — — — — — — — — 1.86 — — — — 3.51 2.48 3.28 5.66
11 — — — — — — — — — — — — — — — — — —
12 1.56 0.08 0.37 0.77 0.93 5.86 2.54 0.88 0.67 — — — — — — — — —
13 2.64 — — — 1.26 5.42 3.95 3.07 2.12 3.47 — — — 1.03 1.00† 3.39 2.04 2.41
14 — — — — — — — — — — — — — — — — — —
15 3.30 — 0.78 2.04 — 3.65 0.17 0.61 0.46 4.23 — 0.99 2.06 — 3.70 0.12 0.54 0.45
16 2.95 0.10 0.48 0.94 0.44 4.89 1.48 0.85 0.67 4.03 1.22 1.37 2.35 0.70 6.18 3.30 1.23 1.08
17 3.10 0.09 0.37 0.85 0.30 4.20 1.11 0.94 0.70 2.57 0.10 0.40 0.65 0.36 3.93 1.12 0.82 0.62
18 — — — — — — — — — — — — — — — — — —
19 1.45 0.08 0.24 0.58 0.81 6.66 2.45 1.04 0.77 1.04 0.13 0.20 0.33 0.96 7.28 2.93 0.86 0.70
20 — — — — — — — — — — — — — — — — — —
21 2.78 — 0.37 0.79 0.45 4.18 1.09 1.15 0.77 — — — — — — — — —
22 — — — — — — — — — — — — — — — — — —
23 2.46 0.08 0.54 1.16 0.54 4.94 1.82 1.16 0.41 2.25 — — — 1.13 6.42 3.88 1.89 —
24 4.54 0.13 0.48 1.58 0.06 3.79 0.62 0.97 0.68 3.53 0.97 0.31 0.40 0.22 3.09 0.66 0.94 0.75
25 1.93 — 0.32 0.53 0.49 4.94 1.66 1.15 0.99 1.55 0.13 0.13 0.10 0.77 6.74 2.52 1.38 1.08
26 0.30 — — — 0.30 1.00† 0.59 0.53 0.57 2.05 — — — — 1.00† 1.05 0.63 0.81
27 1.52 0.11 — — 0.89 5.81 2.78 0.98 0.83 1.57 0.32 — — 1.81 6.60 5.58 0.89 1.43
28 3.33 — 0.38 0.25 0.14 4.05 0.89 1.24 0.93 1.36 1.48 0.83 0.11 0.35 3.50 1.18 1.00 0.69
29 1.88 — 0.42 0.29 0.43 1.00† 1.03 1.24 1.60 9.86 1.24 3.01 2.00 3.31 4.39 9.59 6.52 5.89
30 — — — — — — — — — — — — — 1.47 1.00† 4.28 — 1.51
31 — — — — — — — — — — — — — — — — — —
32 1.54 — 0.95 1.15 0.75 3.27 0.44 0.44 0.53 — — — — — — — — —
33 — — — — — — — — — 1.40 0.83 — — — 1.00† 2.72 0.85 —
34 3.43 — 0.53 0.30 1.08 4.99 3.13 1.40 1.34 2.38 0.21 0.73 0.39 1.87 4.63 4.71 2.30 2.27
35 — — — — — — — — — 0.83 — — — 1.77 1.99 6.54 5.03 6.62
36 3.54 — — — 0.65 1.00† 1.24 1.20 1.42 5.73 — — — 0.47 1.00† 2.05 1.14 1.34
37 2.65 0.58 — — 2.19 10.54 6.05 2.15 1.70 1.93 — — — 2.42 2.22 6.24 2.70 1.89
38 4.32 0.28 0.53 1.55 — 3.27 0.36 0.95 0.70 3.00 0.17 0.18 0.68 0.13 1.95 0.12 0.52 0.42
39 1.35 0.16 — — 0.52 4.70 1.77 1.01 0.88 0.60 0.20 — — 0.45 4.44 1.39 0.64 0.53
40 — — — — — — — — — — — — 0.51 — 1.00† — — —
41 2.62 0.31 0.34 0.56 0.28 4.23 1.23 0.84 0.69 1.69 0.19 0.18 0.44 0.29 3.43 1.01 0.52 0.38
42 1.30 — 0.39 0.38 0.56 1.00† 1.57 0.69 0.63 6.29 — 2.45 2.09 4.49 8.55 11.84 4.69 4.28
43 4.10 — 0.60 0.17 0.63 4.95 2.08 1.33 1.22 7.18 0.67 2.95 0.95 1.56 7.67 5.24 3.50 3.31
44 4.50 0.07 0.95 2.45 0.24 3.42 0.85 0.88 0.69 5.69 0.23 1.71 4.02 0.44 3.85 1.21 1.12 1.10
45 2.29 0.15 0.32 0.11 0.55 4.47 1.64 0.86 0.65 0.38 0.16 — — 0.83 5.19 2.41 0.49 0.50
46 2.18 0.09 0.33 0.84 0.49 4.83 1.51 0.82 0.58 1.91 0.17 0.33 0.68 0.50 4.72 1.68 0.89 0.70
47 4.07 0.12 0.93 2.66 0.10 3.10 0.31 0.56 0.39 2.79 1.03 0.70 1.43 — 3.31 0.17 0.74 0.45
48 1.99 0.25 0.25 0.43 0.42 3.59 1.21 0.78 0.59 0.66 0.21 0.06 0.19 0.47 4.05 1.44 0.35 0.32
49 3.24 0.09 0.49 0.71 0.45 5.28 1.66 1.20 0.93 1.39 — — — 0.48 4.94 1.82 1.02 0.84
50 3.63 0.03 0.89 2.05 — 3.10 0.18 0.52 0.40 — — — — — — — — —
51 4.00 0.15 0.52 1.59 0.24 3.27 0.40 0.86 0.63 3.38 0.93 0.75 1.39 — 3.13 0.53 1.04 0.80
52 4.27 0.21 0.63 1.87 0.13 3.32 0.52 0.87 0.64 4.95 — 0.10 1.08 0.23 1.91 0.48 0.73 0.58
53 4.06 — 0.85 1.99 0.15 3.33 0.18 0.76 0.48 3.05 1.33 — — — 3.29 — 0.93 0.76
54 — — — — — — — — — — — — — — — — — —
55 3.05 — 0.35 0.49 0.26 3.37 0.93 0.79 0.64 3.97 0.48 0.45 0.71 0.23 3.92 1.14 1.11 0.95
56 3.35 — — — 0.55 5.16 1.76 1.23 0.91 3.29 — — — — 2.36 0.96 0.54 —
57 2.96 0.19 0.87 2.67 0.08 2.77 0.24 0.40 0.33 3.66 0.32 0.63 1.75 0.08 2.49 0.31 0.45 0.32
58 2.72 0.22 — — 0.85 5.98 2.85 1.97 1.40 1.58 0.89 0.41 0.35 0.68 4.79 2.11 1.56 1.23
59 1.13 0.11 0.17 0.07 0.48 4.25 1.63 0.67 0.54 1.01 0.12 0.10 0.04 0.50 4.40 1.70 0.69 0.52
60 2.08 — 0.23 0.38 0.55 4.98 1.72 1.15 0.80 1.82 0.33 0.36 0.24 0.50 6.31 2.48 1.65 1.11
61 3.24 — 0.46 1.12 0.35 3.82 1.00 0.44 0.54 2.00 0.11 0.29 0.21 0.55 4.18 1.74 0.18 0.37
62 3.35 0.13 0.94 2.64 — 2.99 0.17 0.50 0.35 3.37 0.14 1.13 3.19 — 3.13 0.16 0.41 0.32
63 4.43 0.16 0.98 2.57 0.08 3.49 0.26 0.60 0.50 4.44 0.35 0.72 2.26 — 3.73 0.26 0.74 0.55
64 1.46 — — — 0.69 6.01 2.56 0.80 0.79 0.68 0.15 0.34 0.28 0.95 7.32 3.18 0.72 0.84
65 3.34 — — — 3.18 6.50 6.29 2.75 4.64 — — — — 0.46 1.00† 2.24 — 0.69
66 3.36 — — — 0.95 6.09 3.52 1.82 1.72 1.75 — — — — 1.00† 2.10 — —
67 3.09 — — — 0.89 5.33 3.52 0.57 0.69 0.73 — — — 0.52 1.00† 1.63 0.62 0.60
68 6.47 0.11 0.84 1.51 — 3.71 0.42 1.08 0.75 4.26 0.12 0.73 1.51 — 3.51 0.39 0.74 0.54
69 2.41 0.06 0.34 0.92 0.43 3.84 1.31 0.71 0.63 2.06 0.11 0.31 0.95 0.41 3.99 1.34 0.66 0.51
70 2.79 0.14 0.46 0.88 0.30 3.93 0.94 0.98 0.72 3.09 0.58 — — 0.40 5.08 1.78 1.14 0.87
71 4.28 0.11 0.69 1.81 0.14 3.63 0.51 0.82 0.58 3.57 0.08 0.62 0.92 0.08 3.15 0.69 0.65 0.62
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Integrated spectra Nuclear spectra
ID [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii] [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
72 — — — — — — — — — — — — — — — — — —
73 3.51 0.21 0.90 2.41 0.08 3.11 0.27 0.60 0.44 4.45 0.15 0.45 1.51 — 3.18 0.40 0.75 0.54
74 — — — — — — — — — — — — 0.78 — 1.00† 1.24 1.34 0.91
75 — — — — — — — — — 2.37 — — — — 1.00† — — —
76 3.62 0.07 0.51 1.08 0.20 3.30 0.68 0.80 0.65 2.44 0.27 — — — 2.74 0.49 0.63 0.54
77 1.86 0.07 0.51 0.38 0.53 4.67 1.82 1.08 0.90 1.13 — 0.48 0.13 0.79 5.64 2.63 0.90 0.76
78 — — — — — — — — — — — — — — — — — —
79 2.61 0.16 0.36 0.91 0.40 4.16 1.05 0.81 0.56 1.75 0.16 0.18 0.42 0.57 4.43 1.42 0.80 0.67
80 — — — — — — — — — — — — — — — — — —
81 2.03 — — — 0.61 5.98 1.90 1.46 1.02 0.80 0.33 0.22 0.27 0.38 4.99 1.36 0.98 0.78
82 1.68 — 0.43 0.18 1.23 7.99 3.75 1.44 1.29 0.49 0.15 0.26 0.11 1.15 6.65 3.25 0.90 0.94
83 6.38 0.21 1.12 2.25 0.15 4.27 0.50 1.34 1.03 5.69 — 1.26 3.54 — 4.44 0.54 0.96 0.72
84 — — — — — — — — — — — — — — — — — —
85 7.72 — — — 0.68 6.34 3.71 2.50 1.99 2.93 0.58 1.34 0.42 0.68 5.02 4.66 3.22 2.24
86 — — — — — — — — — 3.44 — — — 0.74 1.00† 2.12 — —
87 3.09 0.08 0.79 1.85 0.41 4.09 1.01 1.03 0.83 2.01 0.10 0.77 2.12 0.34 4.65 1.13 0.80 0.69
88 4.48 0.05 0.74 1.99 0.20 3.45 0.43 0.73 0.55 4.85 0.32 0.65 1.81 0.03 1.85 0.29 0.50 0.34
89 3.25 0.09 0.54 0.87 0.15 2.49 0.36 0.70 0.53 1.69 7.37 — — — 9.21 2.08 4.32 3.37
90 2.27 0.09 0.30 0.69 0.44 4.12 1.46 0.77 0.53 0.41 0.27 0.67 0.44 0.84 5.20 3.07 0.85 1.07
91 3.72 — 0.54 0.80 0.27 4.37 1.05 1.46 1.02 2.20 — — — — 3.86 1.28 1.60 0.78
92 4.30 0.06 0.60 1.44 0.16 3.64 0.65 0.91 0.67 4.38 0.10 0.57 1.36 0.17 3.47 0.68 0.89 0.64
93 3.28 0.19 0.80 2.30 0.12 3.15 0.42 0.54 0.40 2.65 0.17 0.89 2.53 0.10 3.10 0.34 0.43 0.31
94 4.06 0.12 0.69 1.60 0.11 2.94 0.42 0.70 0.45 4.17 0.35 0.62 1.26 0.19 3.40 0.41 1.17 0.90
95 — — — — — — — — — 1.96 0.51 0.40 0.19 0.16 1.39 0.30 0.51 0.43
96 2.16 0.10 0.23 0.42 0.48 3.82 1.17 0.65 0.47 1.93 0.20 0.17 0.39 0.34 3.51 1.08 0.54 0.42
97 — — — — — — — — — 1.25 0.48 — — 0.32 3.70 1.51 0.62 0.62
98 3.84 0.12 0.47 1.27 0.26 4.28 0.95 1.03 0.74 2.43 0.20 0.36 0.45 0.28 3.77 1.06 1.27 1.16
99 — — — — — — — — — 1.36 0.77 — — 0.41 3.29 1.06 0.70 0.58
100 1.39 — 0.30 0.20 0.58 4.70 1.95 0.61 0.53 0.22 — 0.58 0.20 0.64 4.71 1.87 0.32 0.51
101 — — — — — — — — — 1.58 0.42 — — 0.24 3.55 1.11 0.92 0.60
102 4.39 0.25 0.81 2.59 0.08 3.30 0.17 0.66 0.47 6.83 1.64 0.57 2.15 — 4.30 0.43 0.84 1.06
103 1.83 0.42 0.36 0.10 0.15 2.09 0.60 0.73 0.56 4.83 — — — 1.08 1.00† 0.53 0.72 0.63
104 4.13 0.17 1.06 2.84 0.06 2.98 0.20 0.50 0.36 2.50 0.26 1.51 4.34 0.05 2.92 0.18 0.25 0.20
105 2.36 0.17 0.36 1.00 0.36 4.15 1.11 0.78 0.59 1.60 0.13 0.35 1.03 0.34 4.06 0.95 0.55 0.44
106 9.90 — 2.43 3.16 0.93 4.07 2.24 2.60 2.01 5.39 0.09 1.31 2.96 0.51 3.59 1.66 1.94 1.49
107 3.19 0.11 0.59 1.25 0.17 3.51 0.61 0.75 0.57 3.68 0.11 0.19 0.58 0.25 3.88 0.87 0.87 0.61
108 1.43 0.19 — — 0.58 5.05 1.72 1.22 0.88 0.64 0.17 0.12 0.11 0.42 4.55 1.40 0.68 0.51
109 3.75 0.10 0.74 2.06 0.11 3.23 0.38 0.64 0.43 2.81 0.50 0.59 1.29 0.10 2.93 0.46 0.69 0.46
110 2.93 0.12 0.51 1.27 0.20 4.11 0.66 0.91 0.65 2.90 0.57 0.59 1.12 — 3.76 0.71 0.87 0.68
111 — — — — — — — — — — — — — — — — — —
112 3.08 0.07 0.45 1.17 0.21 3.47 0.71 0.74 0.54 2.37 0.29 0.23 0.48 0.25 3.39 0.87 0.66 0.48
113 4.07 0.13 0.99 1.02 0.14 4.62 1.17 1.27 0.79 8.40 1.48 1.87 1.06 0.83 7.94 0.93 1.99 1.53
114 3.59 — 0.57 0.85 0.34 4.51 1.22 1.10 0.93 1.31 0.32 — — 0.39 3.85 1.36 0.56 0.55
115 — — — — — — — — — 0.93 — — — — 1.00† — — 1.08
116 4.48 0.18 0.66 1.88 0.18 3.46 0.59 0.81 0.57 3.20 0.19 0.64 1.56 0.12 2.81 0.47 0.58 0.41
117 — — — — — — — — — — — — — — — — — —
118 — — — — — — — — — 4.78 0.31 0.57 0.38 0.13 3.60 0.67 0.94 0.91
119 0.02 0.20 0.09 0.24 0.01 2.90 0.03 0.01 0.02 0.02 0.19 0.08 0.24 0.02 2.63 0.05 — 0.01
120 — — — — — — — — — — — — — — — — — —
121 2.60 — 0.93 2.46 0.06 2.76 0.10 0.46 0.39 3.93 0.11 1.21 3.25 0.03 2.92 0.14 0.33 0.20
122 3.59 0.10 1.07 2.81 — 3.07 0.20 0.54 0.43 5.96 0.32 1.57 3.12 — 3.50 — 0.59 0.54
123 4.18 0.11 0.65 1.59 0.06 3.12 0.38 0.72 0.57 3.95 0.50 0.35 1.00 0.07 2.75 0.47 0.68 0.54
124 3.27 0.17 1.13 3.29 0.04 3.04 0.17 0.38 0.28 2.58 0.26 1.34 3.95 0.04 2.73 0.12 0.24 0.18
125 2.31 0.10 0.26 0.55 0.46 4.95 1.59 0.41 0.66 1.61 0.25 0.23 0.23 0.53 4.40 1.71 0.12 0.39
126 3.92 0.05 0.61 1.64 — 3.01 0.10 0.65 0.50 3.94 0.26 0.57 1.95 0.03 2.63 0.11 0.46 0.33
127 3.83 0.19 0.78 0.94 0.27 4.83 0.90 1.60 1.15 2.45 0.46 0.58 1.19 0.69 7.81 0.91 2.05 1.58
128 — — — — — — — — — 7.16 — — — — 1.00† 1.68 1.59 1.21
129 — — — — — — — — — — — — — — — — — —
130 — — — — — — — — — — — — — — 0.62 0.94 1.75 —
131 — — — — — — — — — — — — — — 1.00† — — 0.73
132 — — — — — — — — — 1.32 0.44 — — 0.34 2.81 1.12 1.00 0.63
133 3.69 0.10 0.99 2.86 0.09 3.21 0.30 0.57 0.43 3.04 0.42 0.48 1.57 0.24 3.45 0.63 0.87 0.62
134 4.50 0.08 0.66 1.63 0.12 3.47 0.45 0.97 0.72 3.56 0.24 0.37 1.43 0.14 2.87 0.41 0.68 0.50
135 2.77 — 0.26 0.37 0.35 4.15 1.18 1.00 0.73 2.04 0.30 — — 0.38 4.13 1.43 0.92 0.64
136 — — — — — — — — — 2.09 0.19 0.22 0.30 0.16 2.69 0.64 0.70 0.54
137 11.98 — 2.84 2.72 1.09 7.04 3.34 2.62 2.44 7.21 — 1.78 1.70 0.96 4.18 2.43 1.22 1.39
138 11.37 — — — 2.15 9.96 6.69 4.36 2.06 1.16 — — — — 1.00† 0.98 — —
139 — — — — — — — — — — — — — 0.32 1.00† 1.41 — —
140 2.61 — 0.35 0.63 0.49 4.48 1.59 — 0.92 — 0.29 — — 0.99 6.04 2.88 — —
141 4.15 0.10 0.86 2.32 0.10 3.58 0.40 0.74 0.57 3.36 0.10 0.72 2.19 0.10 3.22 0.36 0.61 0.44
142 3.96 — — — 2.25 9.32 8.28 — — 0.86 — — — 1.26 1.00† 3.95 1.71 —
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ID [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii] [Oii] Hδ [Oiii] [Oiii] [Nii] Hα† [Nii] [Sii] [Sii]
3727 4959 5007 6548 6584 6718 6731 3727 4959 5007 6548 6584 6718 6731
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
143 3.76 — 0.49 0.87 0.27 4.53 1.10 1.15 1.02 2.59 0.45 0.34 0.24 0.31 4.64 1.12 1.11 0.95
144 8.08 — — — — 8.04 3.05 2.74 2.94 1.99 — 0.49 0.81 0.41 5.56 1.68 1.08 0.82
145 2.27 — — — 0.84 10.88 2.87 2.88 2.91 1.25 — — — 0.49 4.60 2.17 1.43 1.57
146 — — — — — — — — — — — — — — — — — —
147 — — — — — — — — — — — — — — — — — —
148 3.07 0.09 0.46 0.91 0.22 4.01 0.93 1.06 0.83 2.11 0.39 0.33 0.37 0.37 4.45 1.53 1.12 0.98
149 — — — — — — — — — — — — — — — — — —
150 — — — — — — — — — — — 0.16 0.08 0.13 2.16 — 0.27 0.25
151 1.74 — — — 1.01 5.49 2.49 — — — — — — 0.70 1.00† 0.95 0.47 —
152 — — — — — — — — — — — — — — 1.00† 2.54 — —
153 2.13 — 0.26 0.34 0.74 5.07 2.28 0.92 0.68 3.16 — — — 1.16 4.93 3.18 1.24 1.05
154 1.03 — — — 0.21 1.00† 0.70 0.48 0.55 5.55 — — — 1.05 2.85 4.55 1.80 2.76
155 3.69 0.11 0.55 1.62 0.19 3.08 0.21 0.73 0.52 3.55 0.60 0.29 0.87 — 2.96 0.15 0.68 0.50
156 3.49 — 0.39 0.95 0.19 3.50 0.83 0.93 0.70 2.73 — 0.49 0.72 0.15 3.86 1.27 1.22 0.84
157 — — — — — — — — — 11.04 — — — 2.64 4.16 7.32 4.73 3.94
158 3.76 0.16 0.76 1.17 0.29 3.52 1.09 0.76 0.70 1.25 — 0.66 0.80 0.31 1.00† 0.86 0.22 0.29
159 2.70 0.23 1.23 3.62 0.06 2.71 0.15 0.28 0.20 2.21 0.25 1.34 3.93 0.04 2.70 0.13 0.21 0.15
160 3.93 — 0.96 2.51 0.05 3.35 0.30 0.71 0.53 4.05 0.45 0.93 2.66 0.06 3.16 0.36 0.47 0.38
161 4.17 — 0.37 0.32 0.48 5.57 1.87 1.47 1.13 5.34 — — — — 3.38 2.90 1.55 1.95
162 4.44 — 1.51 4.34 — 3.77 0.16 0.60 0.45 5.41 0.19 1.46 4.04 — 3.93 0.19 0.71 0.53
163 0.05 0.16 0.22 0.61 0.02 3.18 0.06 0.03 0.04 0.05 0.16 0.22 0.58 0.02 2.99 0.05 0.03 0.03
164 1.26 0.19 — — 0.57 5.46 1.91 — — 0.58 0.20 — — 0.33 4.24 1.51 — —
165 3.88 0.36 0.87 0.24 0.52 5.88 2.44 1.09 1.14 3.32 1.51 — — 0.97 3.04 0.65 0.81 —
166 2.27 0.17 0.26 0.52 0.35 3.44 1.05 0.81 0.59 2.40 0.11 0.24 0.50 0.37 3.67 1.17 0.80 0.56
167 0.34 — — — 0.20 1.00† 0.72 — — 6.02 1.88 — — 1.27 4.82 7.51 3.68 3.96
168 1.54 — 0.46 0.13 0.82 6.31 2.70 1.30 0.90 1.50 — — — 0.89 8.50 3.43 2.17 2.62
169 1.63 0.20 0.67 1.52 1.18 4.91 2.59 0.86 0.72 0.37 0.05 0.63 1.67 0.20 6.19 0.58 0.21 0.18
170 1.97 0.10 0.45 0.45 0.45 3.97 1.55 1.09 0.85 0.25 — — — 0.44 3.83 1.36 0.41 —
171 1.65 0.16 0.32 0.49 0.55 4.10 1.70 0.82 0.63 1.58 0.46 0.72 0.47 0.79 4.32 2.27 0.89 0.64
172 1.91 0.14 1.25 2.46 1.59 6.18 5.06 1.34 1.36 1.17 0.17 1.10 2.72 1.50 5.35 4.56 1.04 1.03
173 — — — — — — — — — — — — — 0.85 1.00† 5.10 — —
174 2.17 0.16 0.19 0.35 0.53 4.46 1.70 0.75 0.59 — 0.81 — — 1.13 4.81 4.07 0.84 1.26
175 4.33 0.12 0.53 1.16 0.28 3.94 0.86 0.89 0.63 3.30 0.11 0.34 0.95 0.22 3.23 0.80 0.75 0.53
176 — — — — — — — — — 1.68 — — — 1.42 1.00† 4.98 2.49 —
177 — — — — — — — — — — — — — — — — — —
178 — — — — — — — — — — — — — — — — — —
179 1.97 0.11 0.19 0.17 0.37 3.59 1.26 1.03 0.60 0.87 — — — 0.49 4.20 1.64 1.01 0.94
180 — — — — — — — — — — — — — 1.56 1.00† 5.09 1.27 1.51
181 3.41 0.15 0.97 2.69 0.15 3.49 0.44 0.64 0.46 2.87 0.09 0.91 2.51 0.10 3.35 0.44 0.61 0.46
182 — — — — — — — — — — — — — — — — — —
183 1.99 0.07 0.23 0.36 0.53 5.39 1.82 1.16 0.86 1.54 0.11 0.17 0.10 0.73 6.42 2.20 1.37 0.98
184 1.73 0.17 — — 0.74 6.75 3.02 1.53 1.23 — 0.44 — — 1.21 8.99 3.43 0.99 1.18
185 0.99 — — — 0.19 1.00† 0.71 0.46 0.65 2.12 — 1.56 0.55 0.83 2.94 2.83 1.90 2.72
186 2.39 0.11 0.47 1.47 0.30 3.76 0.71 0.88 0.62 — — — — — — — — —
187 1.58 0.13 0.34 0.91 0.56 5.48 1.85 0.96 0.80 1.52 0.16 0.29 0.86 0.54 5.25 1.71 0.91 0.67
188 — — — — — — — — — — — — — — 1.00† 2.52 — —
189 1.50 0.06 0.22 0.18 0.56 4.97 1.86 1.07 0.84 0.36 0.22 0.08 0.06 0.69 5.78 2.15 0.89 0.72
190 2.05 0.11 0.35 0.63 0.56 4.57 1.83 0.98 0.73 1.79 0.12 0.22 0.15 0.64 3.75 1.88 0.84 0.76
191 — — — — 0.47 1.00† 1.51 — — 0.55 0.64 — — — 1.00† 1.97 1.56 1.92
192 2.46 — 0.40 0.88 0.45 5.01 1.50 1.07 0.77 — 1.69 — — 0.93 8.75 3.65 1.44 2.29
193 1.89 0.09 0.33 0.73 0.57 5.39 1.85 0.94 0.69 1.41 — — — 0.72 6.69 2.56 0.91 0.75
194 — — — — — — — — — — — — — — — — — —
195 2.35 0.16 0.50 0.34 1.04 8.39 3.23 — — 0.31 0.37 — — 0.83 7.09 2.72 1.21 —
196 1.48 0.11 0.24 0.67 0.45 4.23 1.43 0.72 0.52 1.38 0.19 0.23 0.62 0.54 4.89 1.68 0.71 0.54
197 — — — — — — — — — — — — — — — — — —
198 3.12 0.14 0.89 2.65 — 3.34 0.17 0.47 0.36 1.25 0.21 1.12 3.42 0.04 3.05 0.20 0.36 0.24
Note.—† Where Hβ was not detected in emission, or too faint for accurate measurement (EW(Hβ)
∼
> −0.5A˚), the remaining
emission line fluxes are given with respect to f(Hα) ≡ 1.
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In table 6 we list the synthetic colors from the in-
tegrated spectra. After the identifications, column
(2) lists the “41-50” continuum color index defined
in Kennicutt (1992a). In columns (3) through (5) we
present the integrated (B−V ), (V −R) and (B−R)
colors. Column (6) contains the effective (B−R)e
colors as measured in our photometry (Paper I).
4.2. Spectrophotometric properties of the sample
In figure 7 we plot the logarithm of the integrated
emission line strengths of Hα and [Oii]λ3727 versus
morphological type, absolute B magnitude, and effec-
tive (B−R) color. Upper limits are shown for galaxies
without significant emission (EW(Hα)>−1A˚). The
distribution of Hα EW as a function of galaxy mor-
phological type (figure 7a) shows the expected trend
of larger EWs towards later morphological types.
However, a number of early type galaxies show sig-
nificant emission as well. These galaxies are a magni-
tude or more fainter than the characteristic absolute
B magnitude of the local galaxy luminosity function
(M∗ ∼ −19.2, de Lapparent et al. 1989; M∗ ∼ −18.8,
Marzke et al. 1994). A similar behavior is seen for
[Oii] EW in figure 7b. The scatter around the mean
trend is virtually identical for [Oii]λ3727 and for Hα
(MAD3=0.188 and 0.189, respectively).
In figure 7c we plot Hα EW versus absolute B mag-
nitude. Lower luminosity systems tend to have larger
EWs, but the range in EW at a given luminosity is
large. The galaxies responsible for this tendency are
intermediate type spirals and earlier type systems.
For [Oii] we observe a more pronounced trend to-
wards larger EWs at lower luminosities (figure 7d).
Although galaxies with faint emission lines have a
large spread in luminosity, galaxies with the strongest
[Oii] lines are of low luminosity.
Given the correlations of both Hα EW (figure 7a)
and color with morphological type (Paper I), one
might expect a fairly good relation between the color
of a galaxy and the Hα emission line strength. In-
deed, in figure 7e most galaxies appear to follow a
relation of bluing (B−R)e colors with increasing Hα
EW. Again a similar correlation exists for [Oii] with
(B−R)e color, but with a somewhat larger scatter
(figure 7f). The trend found in figure 7, of bluer col-
ors and stronger emission lines at lower luminosities,
can also be observed directly in the spectrophoto-
metric atlas, if one compares spectra of galaxies of
the same morphological type but different absolute
magnitudes. It is particularly apparent for the early
type galaxies and early and intermediate type spiral
galaxies.
Kennicutt (1992a) found that galaxies with emis-
sion spectra dominated by photoionization (normal
Hii -like star formation) showed a relation between
the EW of [Oii] and Hα+[Nii] with a slope of 0.4,
albeit with a rather large dispersion. For an average
[Nii]/Hα ≃ 0.5 in his sample this implies EW([Oii])
≃ 0.6 × EW(Hα). In figure 8a and b we plot for
our sample [Oii] versus Hα and Hα+[Nii] EW, re-
spectively. There is a significant scatter of ∼0.20 dex
(∼0.22 dex in figure 8b) in logarithmic units, that is
almost constant over the range in EW sampled here.
More galaxies scatter towards higher than towards
lower [Oii] EWs with respect to Kennicutt’s relation.
Although most galaxies brighter than MB∼−19 fol-
low his relation reasonably well, we find that fainter
galaxies follow a much steeper relation. In the lowest
luminosity galaxies the [Oii] EW approximates that
of Hα. [Nii], on the other hand, tends to scatter to-
wards lower equivalent widths, as shown in figure 8c.
Again, there is a dependence on luminosity: the low-
est luminosity systems have the smallest [Nii]/Hα ra-
tios. In figure 8d we plot [Nii] versus [Oii] EW. The
lowest [Nii]/[Oii] ratios correspond to the lowest lu-
minosities. The opposite sign of the dependences of
[Nii] and [Oii] EW on luminosity causes the slight
increase in scatter in figure 8b with respect to fig-
ure 8a. The stronger [Oii] and weaker [Nii] (with re-
spect to Hα) in the lower luminosity galaxies reflects
the relation between galaxy luminosity and metallic-
ity (cf. Zaritsky et al. 1994; Kobulnicky & Zaritsky
1999).
Figures 9 support the conclusion that the galaxies
that deviate most from Kennicutt’s linear [Oii]–Hα
relation are the lowest luminosity systems. In fig-
ure 9a we plot the logarithm of the ratio of [Oii] and
Hα EW versus absolute magnitude for the galaxies
with sufficiently strong emission (EW(Hα)<−10A˚)
that their [Oii]/Hα ratios could be measured reliably.
[Oii]/Hα ratios increase at low luminosities although
the scatter on this relation is still sizable (0.17 dex).
In figure 9b we see that the [Nii]/Hα ratio for high lu-
minosity galaxies (MB<−19) agrees with Kennicutt’s
value of 0.5, with small scatter. The [Nii]/Hα ratios
tend to decrease in low luminosity systems, although
the scatter is very large, ranging from 0.03 to nearly
0.5.
In figures 9c and d we plot the logarithms of the
[Oii]/Hα and [Nii]/Hα ratios versus effective (B−R)
color. Blue galaxies tend to show somewhat larger
[Oii]/Hα ratios than red galaxies with a scatter of
∼0.18 dex about the mean relation. Galaxies bluer
than (B−R)e = 1 show a very steep dependence of
[Nii]/Hα on color that is almost absent for redder
galaxies.
3MAD = Median Absolute Deviation = 1
N
∑N
1
|xi − 〈x〉|. This statistic is similar to the RMS, but is less sensitive to outlying
data values, xi. It also uses the median, 〈x〉, rather than the mean.
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Fig. 7 — The logarithm of integrated Hα and [Oii] emission line EWs plotted versus morphological type, absolute B filter mag-
nitude, and effective (B−R) color. Galaxies without significant emission (EW(Hα)>−1A˚) are indicated by upper limits (arrows).
The plotting symbols are coded according to morphological type as in figure 4, with the exception that here galaxies with AGN
are included (open star symbols). a) Hα EW versus numeric morphological type. Emission line EWs increase towards later mor-
phological types. b) As a) for [Oii]. c) Hα EW versus absolute B magnitude. A tendency towards larger EWs in lower luminosity
systems is seen. d) As c) for [Oii]. The systems with strong [Oii] lines are generally at lower luminosity. e) Hα EW versus effective
(B−R) color. As expected, bluer galaxies tend to have larger Hα EWs. f) As e) for [Oii].
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Fig. 8 — A study of the correlations between [Oii], Hα and [Nii]6548+6584 equivalent widths. The relations derived from Kenni-
cutt (1992a), are overlaid (dotted lines) for reference. Plotting symbols are coded according to morphological type as in figure 4.
a) [Oii] versus Hα. Most high luminosity galaxies follow Kennicutts relation reasonably well, but most low luminosity galaxies
are located at higher [Oii] EWs. The magnitude of the scatter, ∼0.2 dex, is almost constant in logarithmic units as a function of
Hα EW. b) [Oii] versus Hα+[Nii]. The scatter is larger than in panel a). c) [Nii] versus Hα. Most of the galaxies that lie below
line [Nii]=0.5Hα have absolute magnitudes fainter than MB=−19. d) [Nii] versus [Oii]. As in panel c), the galaxies below line
[Nii]=0.833[Oii] tend to be intrinsically faint.
In figure 10 we plot the distributions of Hα and
[Oii] EW as a function of MB for both the inte-
grated and the nuclear spectra. The EWs are av-
eraged in two magnitude wide bins, and the average
and quartile range (25% to 75%) are shown. We dis-
tinguish between galaxies with significant emission
(EW(Hα)<−1A˚) and the general sample, excluding
AGN in both cases. In the case of the integrated spec-
tra, we see that the [Oii] EWs depend more strongly
on MB than do the Hα EWs. For the nuclear spec-
tra, the trend for Hα EWs in figure 10c is due to only
part of the galaxy population, as evidenced by the in-
crease in the width of the distribution towards lower
luminosities. At the lowest luminosities, the average
[Oii] EW equals the average Hα EW in the integrated
spectra; in the nuclear spectra the [Oii] EW remains
smaller than that of Hα.
From figures 9 and 10 it follows that if [Oii] is to
be used as an estimator of the current star formation
rate, the accuracy may be improved by including an
estimate of the luminosity into the analysis. We will
return to this issue, and complications in its inter-
pretation and use due to interstellar reddening in a
future paper (Jansen et al. 1999b; in prep.).
Figure 11a compares the Hα equivalent widths in
the integrated and nuclear spectra of 138 galaxies
meeting the conditions: (1) both nuclear and inte-
grated spectra are available, (2) emission lines are
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Fig. 9 — A study of the distribution of [Oii]/Hα and [Nii]/Hα ratios as a function of absolute B filter magnitude and effective
(B−R) color. Only data for the galaxies with fairly strong emission (EW(Hα)<−10A˚) are shown to ensure reliable emission line
ratios. Plotting symbols are coded according to morphological type as in figure 4. a) [Oii]/Hα ratios tend to increase towards lower
luminosities, b) [Nii]/Hα ratios are smaller in low luminosity galaxies, c) blue systems show somewhat larger [Oii]/Hα ratios than
red ones, but the scatter is large, d) blue galaxies tend to have smaller [Nii]/Hα ratios than red ones, but the trend is mild for
systems redder than (B−R)e ∼> 1.
visible in either nuclear or integrated spectra, and
(3) an active nucleus is not present. Although galax-
ies that show nuclear star formation will ipso facto
show emission in their integrated spectra as well, the
converse need not hold. Indeed, most galaxies with
only moderately strong emission (EW(Hα)∼>−30A˚)
lie below the line of equality. At larger EWs, the
galaxies scatter around this line. The scatter is sur-
prisingly large, a result one must bear in mind when
using nuclear emission line strengths to infer the star
formation activity in a galaxy.
In figure 11b we check whether this scatter corre-
lates with the difference in color between the inner
and outer parts of the galaxy. For this purpose we
use the color difference ∆(B−R)25−75, defined in Pa-
per I as the difference of the B−R color measured in
the central region of a galaxy containing 25% of the
light and that containing the next 50% of the light.
Indeed a trend is found: galaxies with stronger Hα in
the integrated spectra than in the nuclear spectra are
redder in their inner than in their outer parts (nega-
tive ∆(B − R)25−75). The galaxies that are bluer in
their central regions tend to have strong central emis-
sion. We note that trends of this kind can also reflect
differences in stellar population and star formation
history, or differences in extinction. Weaker trends
are found with MB and (B−R)e color (figures 11c
and d). Similar conclusions regarding the nature of
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Fig. 10 — Distributions of the average EWs of both integrated and nuclear Hα and [Oii] emission as a function of MB , averaged
in two magnitude wide bins, for the emission line galaxies and for the general sample. AGN are excluded in both cases. The
bars indicate the quartile range (between the 25% and 75% points), a measure of the width of the distribution in each magnitude
bin and indication of the location of the bulk of the galaxies. The number of galaxies entering a bin is indicated as well. a) The
average integrated Hα EW does not depend strongly on absolute magnitude. b) The average integrated [Oii] EW does show a trend
towards larger EWs in lower luminosity systems. c) The nuclear Hα EW does show a moderate trend towards larger EWs at lower
luminosities. d) As in b) the nuclear [Oii] EW depends on luminosity.
galaxies with bluer inner than outer colors were
reached in Paper I based on the photometry and mor-
phology alone.
5. SUMMARY
We have completed a photometric and spectropho-
tometric survey of 198 nearby galaxies spanning a
range of 8 magnitudes in MB and a wide range of
morphologies. Our main goal is to study the varia-
tion in star formation rates, star formation histories,
and metallicities as a function of galaxy type and lu-
minosity, for a well defined sample of galaxies in the
local field.
Here we have described the techniques used to ob-
tain nuclear and integrated spectrophotometry, the
data reduction, and the spectrophotometric quality
of the data. We have presented an atlas of nuclear
and integrated spectra, calibrated on a relative flux
scale, and tables of emission line measurements and
colors. We have made extensive use of the photomet-
ric data obtained as part of this survey and described
in Paper I.
Our spectra cover wavelengths from 3550–7250A˚,
at a resolution of ∼6.0A˚ (FWHM). The spectropho-
tometry is expected to be accurate to ∼±6% on scales
of several hundreds of A˚ or more, and to ∼±8% on
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small scales of a few A˚. We have demonstrated the
consistency of our spectrophotometry with our B and
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Fig. 11 — A comparison of nuclear and integrated emission line strengths. a) Nuclear versus integrated Hα EW. Note the large
scatter. The line indicates where the nuclear EW equals the integrated EW. Panels b–d) Ratios of nuclear and integrated Hα EW
versus b) the difference in B−R color between inner and outer parts in a galaxy (see text). As expected, large differences in nuclear
and integrated EW are traced by broadband colors as well. c) effective B−R color. The nuclear/integrated ratio does not depend
on galaxy color per se. d) absolute B magnitude. Lower luminosity systems show a tendency towards larger nuclear/integrated
EW ratios, but this trend appears to be mainly due to the earlier type galaxies (E–Scd); the later type galaxies show no trend.
R photometry and with previous work (Kennicutt
1992b). We plan to make the data, atlas and tables
available in electronic format in due course.
We find that the range in continuum shape and
emission line characteristics within a given morpho-
logical type class is large when galaxies of a wide
range in luminosity are included. Our initial re-
sults include: (1) the luminosity dependence of the
[Oii]/Hα ratio, (2) the increase in emission line
strengths and bluing of continua as the luminosity
decreases and (3) the large scatter on the expected
general correlation between nuclear and integrated
Hα emission line strengths.
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APPENDIX
DISCUSSION OF INDIVIDUAL OBJECTS
006 A00510+1225 Compact Sc galaxy with Seyfert i nucleus. This galaxy was classified as compact elliptical
in ZCAT.
031 A02464+1807 is a compact galaxy dominated by a foreground star right on its center. We succeeded
neither in obtaining surface photometry of the underlying galaxy, nor spectroscopy for this galaxy.
039 NGC 2780 Nuclear starburst.
040 A09125+5303 This low luminosity dwarf shows the enhanced Balmer absorption lines and blue continuum
of a young “post-starburst” galaxy.
041 NGC 2799 VV 50, Arp 283; interacting pair with NGC 2798. Star formation is ongoing in the nuclear
parts.
048 NGC 3075 Nuclear star formation.
074 A11017+3828W Also known as Markarian 421. This is the nearest galaxy with a BL Lac type nucleus.
087 A11332+3536 Nuclear starburst.
088 A11336+5829 The positional angle listed in the UGC has an incorrect sign and should be –9◦(or 171◦)
rather than 9◦.
104 A11592+6237 Enhanced central star formation.
108 A12064+4201 Nuclear starburst.
119 A12195+7535 Seyfert i galaxy Markarian 205, classified as compact elliptical, seen through the spiral
disk of foreground galaxy NGC 4319.
124 NGC 4509 Very strong emission lines, particularly in the central parts.
144 NGC 5338 Strong nuclear starburst.
163 A15016+1037 Seyfert i nucleus. Also known as Markarian 841.
169 NGC 5940 Galaxy with a weak Seyfert i nucleus; also known as Markarian 9030.
173 IC 1144 Aka. Markarian 491. Mild “post-starburst” signature. Enhanced Balmer absorption lines.
196 NGC 7752 Strongly interacting companion of NGC 7753 with one of the tidally disrupted arms of NGC
7753 causing a starburst on one side of NGC 7752. Also known as AKN 585, IV Zw165 and VV 5.
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Table 6
Synthetic color measurements.
ID 41-50 B−V V −R B−R (B−R)e ID 41-50 B−V V −R B−R (B−R)e ID 41-50 B−V V −R B−R (B−R)e
# synth synth synth phot # synth synth synth phot # synth synth synth phot
(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)
1 0.90 0.99 0.59 1.58 1.52 67 0.63 0.80 0.51 1.31 1.40 133 0.34 0.38 0.30 0.68 0.77
2 0.42 0.57 0.43 1.00 0.88 68 0.44 0.59 0.45 1.04 1.27 134 0.41 0.52 0.39 0.91 0.94
3 0.89 1.00 0.60 1.60 1.53 69 0.30 0.45 0.37 0.82 0.75 135 0.39 0.56 0.42 0.99 1.10
4 0.42 0.63 0.47 1.10 1.06 70 0.54 0.69 0.50 1.18 1.21 136 — — — — 0.99
5 0.68 0.81 0.55 1.36 1.35 71 0.40 0.51 0.38 0.89 0.92 137 0.68 0.82 0.51 1.33 1.38
6 0.48 0.52 0.41 0.93 0.73 72 0.76 0.91 0.54 1.44 1.60 138 0.66 0.87 0.57 1.44 1.53
7 0.97 1.01 0.60 1.61 1.55 73 0.43 0.46 0.39 0.86 0.84 139 0.85 0.99 0.58 1.57 1.70
8 0.77 0.91 0.60 1.51 1.53 74 0.31 0.50 0.39 0.89 0.68 140 0.45 0.66 0.47 1.12 1.13
9 0.42 0.49 0.38 0.88 0.79 75 0.73 0.85 0.51 1.36 1.41 141 0.35 0.43 0.37 0.80 0.83
10 0.96 1.02 0.61 1.64 1.57 76 0.35 0.49 0.38 0.87 0.90 142 0.70 0.87 0.54 1.41 1.56
11 0.71 0.85 0.51 1.36 1.31 77 0.57 0.74 0.52 1.26 1.26 143 0.45 0.63 0.45 1.08 1.12
12 0.50 0.69 0.52 1.21 1.18 78 0.79 0.95 0.55 1.50 1.59 144 0.58 0.73 0.47 1.20 1.17
13 0.75 0.88 0.55 1.43 1.38 79 0.26 0.46 0.37 0.84 0.84 145 0.63 0.87 0.60 1.46 1.45
14 0.78 0.93 0.56 1.49 1.46 80 0.80 0.89 0.52 1.41 1.41 146 0.81 0.92 0.54 1.46 1.54
15 0.35 0.47 0.37 0.84 0.70 81 0.61 0.79 0.54 1.33 1.40 147 0.85 0.97 0.56 1.53 1.59
16 0.44 0.57 0.43 1.01 1.03 82 0.71 0.89 0.63 1.52 1.51 148 0.50 0.65 0.47 1.12 1.06
17 0.36 0.54 0.44 0.98 0.94 83 0.35 0.48 0.37 0.84 0.76 149 0.88 0.99 0.57 1.56 1.52
18 — — — — 0.52 84 — — — — 0.80 150 — — — — 1.56
19 0.51 0.68 0.57 1.24 1.22 85 0.58 0.77 0.51 1.27 1.36 151 0.62 0.79 0.53 1.32 1.41
20 — — — — 0.71 86 0.89 1.04 0.59 1.63 1.64 152 0.86 1.00 0.57 1.58 1.67
21 0.48 0.60 0.44 1.04 0.91 87 0.57 0.71 0.48 1.19 1.20 153 0.43 0.64 0.49 1.14 1.14
22 0.85 0.96 0.57 1.53 1.52 88 0.40 0.51 0.40 0.91 0.92 154 0.80 0.93 0.56 1.49 1.50
23 0.46 0.65 0.48 1.13 1.18 89 0.36 0.53 0.41 0.94 0.92 155 0.32 0.44 0.34 0.78 1.16
24 0.36 0.51 0.40 0.91 0.88 90 0.32 0.52 0.38 0.90 1.02 156 0.37 0.52 0.41 0.93 0.94
25 0.47 0.66 0.50 1.16 1.11 91 0.52 0.69 0.48 1.17 1.19 157 0.79 0.93 0.55 1.48 1.53
26 0.85 0.99 0.60 1.59 1.61 92 0.38 0.53 0.41 0.94 0.91 158 0.48 0.62 0.67 1.29 1.22
27 0.60 0.74 0.51 1.25 1.24 93 0.50 0.52 0.40 0.93 0.83 159 0.39 0.18 0.22 0.40 0.43
28 0.43 0.61 0.46 1.07 0.98 94 0.34 0.44 0.35 0.79 0.83 160 0.37 0.45 0.33 0.78 0.86
29 0.96 1.04 0.64 1.68 1.68 95 — — — — 0.94 161 0.52 0.66 0.46 1.12 1.16
30 0.97 1.02 0.61 1.63 1.63 96 0.41 0.58 0.45 1.03 0.99 162 0.30 0.37 0.30 0.67 0.65
31 — 0.93 0.54 1.47 1.18 97 — — — — 1.00 163 0.52 0.41 0.53 0.94 0.76
32 0.43 0.43 0.40 0.83 0.84 98 0.33 0.50 0.39 0.88 0.92 164 0.46 0.67 0.48 1.15 1.23
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